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REPORT 



OF THE 



COMMISSIONER OF AGRICULTURE. 



Department of Ageicttltueb, 

Washington^ November 1, 1876. 
lb ihe President of tlie United States : 

SiE: The celebration of this centennial anniversary of the independ- 
«ice of the United States is especially marked by the exhibition of the 
piodncts of the earth; thus recognizing the nniversally-accepted im- 
pieasion that to agricultaral science and industry belong the attri- 
Imte of characterizing the leading feature of the world's improve- 
meiit A review of the exhibition which is now in progress brings 
prominently to view the interest which the world takes in the cultiva- 
tion of the earth's products and the improvement of their character. 
AH around and everywhere you meet with a sample of the product 
itself, or the improved implement by which it is cultivated or prepared 
for consumption. The very walls of the building are decorated with 
the magnificent products of the farmer, while within those walls the 
fruits of his labor are beautifully displayed as the evidence of his devo- 
tion to the Declaration which secured to him freedom and happiness. 

This Department has contributed largely to that exposition in the 
exhibits which it has made. Statistics, chemistry, botany, microscopy, 
entomology, and the seed division, are all there to represent the pro- 
digious progress which has been made in this country in the last one 
hundred years; and I am extremely gratified to be enabled to say that 
their display has made a lasting impression of the wonderful achieve- 
ments which have been accomplished in the agriculture of the United 
States. 

This Department has availed itself of the opportunity which this ex- 
hibition affords to make exchanges of seeds, plants, and publications 
with several foreign nations, whereby large additions will be made to our 
moseam and library. This will involve the necessity of an addition to 
onr museum-hall by the erection of a gallery. The original plan of this 
hall contemplated such an addition when it should be necessary, and 
the contingency has now arrived when such an improvement is rendered 
indispensable. The space now cohered by the hall occupies 6,000 square 
&et; the addition of the gallery wiU add to this 3,000 square feet, and 
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8 REPORT OP THE COMMISSIONER OF AGRICULTURE. 

will cost about $2,500, by an estimate which I have cansed to be mado 
by a competent architect. 

Japan, Sweden, Spain, Portugal, Venezuela, the Australian colonies, 
and others, have donated a great part of their native products, as grain, 
roots, fibers, &c., to our museum. The cases for these productions j 
already provided out of the centennial fund, and were constructed wi 
a view of their being placed in the proposed gallery. The constant 
work of the entomologist is adding daily to this interesting and valu 
able collection in our museum ; and when it shall have received the dona- 
tions of which 1 have spoken from the Centennial Exhibition, it wil 
present such a display as will not be found elsewhere. 

At the last session of Congress, out of the sum appropriated for the 
purchase of seeds I was directed <*to expend $2,000, as compensatioi 
to some man of approved attainments, who is practically well acquainted 
with methods of statistical inquiry, and who has evinced an intimate 
acquaintance with questions relating to the national wants in regard to 
timber, to prosecute investigations and inquiries with a view of ascer- 
taining the annual amount of consumption, importation, and exporta- 
tion of timber and other forest products, the probable supply for future 
wants, the means best adapted to their preservation and renewal, the 
influence of forests upon climate, and the measures that have been suc- 
cessfully applied in foreign countries, or that may be deemed applicable 
in this country, for the preservation and restoration or planting of forests 
and to report upon the same to the Commissioner of Agriculture, to hi 
by him, in a separate report, transmitted to Congress ',^ in pursuance o: 
which I have commissioned Franklin B. Hough, of New York, to per 
form these duties, the discharge of which, as seems to have been con 
templated by the act of Congress, will involve an expense for the print 
ing of circulars and their distribution, for which no provision has beei 
made. The sum of $2,000 is certainly quite a meager compensation foi 
the performance of the duties devolved upon the gentleman appointed 
without requiring him to pay the expenses which he must 'necessarily 
incur in collecting the information, which he will naturally seek fron 
the knowledge of others. There is not such an'appropriation for print 
ing made to this Department as would justify me in using any part o 
it for the purpose of facilitating the inquiries which Mr. Hough maj 
deem it necessary for him to make. 

The Statistical Division of the Department, charged with the impor 
tant duty of presenting the current facts of agricultural production anc 
distribution, both domestic and foreign, has borne an increased burdei 
of labor and responsibility during the present year. With an eularget 
field of elTort, and increasing efficiency, the demand for iuforiijatiou no 
'elsewhere attainable is greater and more persistent, and beyond tin 
imited facilities for adequate supply. The saving to protlucers and con 
-anmers, and tl^" protection against the organized misrepresentations o 
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speculation, through the information famished by this division, are mat- 
ters of constant and grateful acknowledgment. 

The preparation of the statistical exhibits at the International Exhi- 
bition at Philadelphia has added largely to the work of this division. 
They are intended to present, in compact form and logical arrangement, 
with each aids to interpretation as are afforded by color and mathemat- 
ical delioeation, some of the main facts which illustrate the progress of 
settlement, production, and rural improvement of the United States. 
These exhibits include, first, six large outline-maps of the United States, 
(17 feet by 12,) representing by tints of coloring the distribution of 
forest-areas, the comparative value of farm-lands, the rate of wages of 
farm-labor, and the distribution of cereal and textile crops, and the 
area in frait-culture ; second, engraved diagrams, ingeniously illustrat- 
ing the comparative yield of the several States, the effect of fluctuating 
production ui)on price and profit, the increase of cereal exportation, and 
questions of immigration and wages; third, statistics of industrial edu- 
cation, with engravings of college buildings ; and, fourth, statistics of 
&nnanimals, with type-specimens in lithographic tint of the principal 
breeds. 

1 regret to be obliged to say that the operations of this Department 
for the coming year, upon which we have entered, have been most 
severely crippled by the legislation of the last Congress. Our Statisti- 
cal Division, which I look upon as the most important to the interests 
of the country, has been- almost destroyed for want of an appropriation 
to supply it. The whole sum appropriated to this division is only 
110,000, which is not quite suf&cient to pay for the clerical work, leav- 
ing nothing for collecting agricultural statistics and compiling and 
writing matter for monthly, annual, and special reports. In conse- 
quence of which, and the want of a suf&cient appropriation for printing, 
the monthly reports cannot be published longer than November, and 
the articles which make up the annual report cannot be procured at all, 
unless it be the pleasure of Congress to make a further appropriation. 

The Department grounds are yearly becoming more and more a source 
of deep interest to students in forestry, a subject that is justly attract- 
ing the attention of practical as well as scientific men. Comparisons 
can here be made in regard to the rapidity of growth of the various 
species, and their adaptability to various purposes and uses. The col- 
lection of ligneous plants is constantly receiving additions, and is rapidly 
approaching completion, so far as known plants are concerned. 

Efforts toward introducing the culture of the Chinese tea-plant are 
still m force, though the great reduction in the appropriation for the 
support of the garden during the year prevents any farther effort in this 
line at present. 

Among recent introductions, the Japan persimmon may bo noted as 
a fruit of much merit. By a long and patient series of seminal produc- 
tions and careful selections, this fruit has reached great perfection in 
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Japan, where it is prepared and largely consamed, and exported 
preserved condition similar to that of the ordinary figs of commei 

Kamerons experiments are yearly made in the gardens with i 
and plants received from foreign sources, mainly through the sys 
exchange. Much information is gained from these tests and trials 
suggestions of value are thus obtained, as well as additions of mc 
less value in economic plants that are applicable either for fibers, b 
or fruits. 

The collection of economic plants is now considered one of the 
the world, and is a constant source of interest as well as profit to vis 
as well as supplyiug material for the increase of the industrial inU 
of the country. 

Of the work prosecuted by the Chemical Division during the 
year, it may be said that the analytical portion, relating to origin 
vestigation, has been very much interfered with by the preparatioi 
care of material for exhibition at the International Exposition at 1 
delphia. The material for this purpose, collected by the division, 
sists of soils and fertilizers and of all vegetable substances it was ] 
ble to secure, the value of which depends upon their chemical con 
ion, or the utilization of which involves chemical processes. 

Following this idea, the entire collection was divided into — 

A. Soils and fertilizers. 

B. Vegetable products. 

Under these general heads are included the following : 
In the first division— 

I. Soils taken from different geological formations. 

II. Eocks of known composition, with samples of the soils fo 
from them by disintegration and decomposition. 

III. Marls. 

1. Calcareous or shell marls. 

2. Phosphatic marls. 

3. Greensand marls. 

IV. Natural fertilizers. 
1. Mineral. 

3. Vegetable. 
3. Animal. 

V. The combination of natural fertilizing materials, for the prodc 
of so-called commercial or artificial fertilizers. 

The second division contains — 

I. Cereals and the products resulting from their utilization. 

II. Materials illustrating the production of sugar. 

TT. Products illustrating the process of fermentation of amyla 
•u saccharine substances, and the production of alcoholic liquors 
ae fermented materials by distillation. 

ly ^r^'iucts illustrating the preparation of tobacco for consum 

" I ,i>...inic ind d^^^nr ""a^jrials. 
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YL dais illastrsting the utilization of wood by dry distillation. 
YII. V ttable prod acts prepared and preserved tor food by special 

Yiii. i^rodacts of the American materia medica^ and the active prox- 
imate principles separated from them. 

Besides the classes thus enumerated, our collection contains a series 
of prodacts illustrating the manufacture of butter and cheese. 

The fand at the disposal of the division for the purpose of following 
oat this plan was entirely too limited to make the collection complete, 
bat the materials obtained were so arranged as to illustrate as clearly 
as they would the manner of their utilization. In some cases samples 
woe analyzed, and the results attached to them when exhibited, but 
this could not be made universal. The analytical work done in this con- 
nectioQ constituted the bulk of the work done in the laboratory during 
the past year. Among the materials analyzed was a series of samples 
of excrements of bats found in caves distributed through the Southern 
States, These samples were collected and forwarded by correspondents 
of the Department, to whom circular-letters, asking fbr them, had been 
addressed. Of the number furnished, ten were found to be worthy of 
analysis, and of value ranging from $10 to $55 per ton, calculated upon 
the basis of the values of their several constituents generally adopted 
by analysis of commercial fertilizers. 

According to the reports received from our correspondents, the de- 
posits represented by these samples are, some of them, of very great 
extent It is, therefore, a matter of considerable interest to southern 
cultivators, especially of the inland States^ where cost of fertilizing ma- 
terials, depending upon transportation, is such an important item. 

We also collected a series of specimens of materials known to be, and 
lo^y supposed to be, of value for tanning. Of these materials thirteen 
varieties were obtained, and in all of them tlie percentage of tannin 
present was estimated. The work shows our range in the varieties of 
materials of value in this particular to be much greater than is generally 
supposed, and also that our national resources in this regard are prob- 
^ly greater than those of any other government. 

Our collection contains, further, a series of samples of native wines, 
contributed by Bush, Son & Meissner, of Bushberg, Mo., which series 
iiMsludes wines manufactured from several new varieties of grapes, be- 
lieved to have special merit as material for manufacture of wine. The 
number of samples (all of which were analyzed) obtained from this 
source amounts to 22. The results of their analyses will be duly pub- 
Mied in our reports. 

There are stiU other materials of value, that were obtained while mak- 
ing our collection, well worthy of analysis, the comiwsitiou of which 
shall be determined hereafter. 

The Microscopical Division of this Department has been priueipally 
ttigaged in preparing a large collection of ^ely-executed water-color 
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drawings, with the view of showing the character of cryptogamic i 
scopic fungi, edible and poisonous mushrooms, textile fibers, &c., i 
Centennial Exhibition, amounting in all to about six hundred speci 
and now forming part of the Oovernment exhibit, the larjgest pro{] 
representing the leading types of the genera of microscopic fung 
results of original investigations upon chemical tests for flax, < 
ramie, silk, wool, hair, and cellulose ; and still another series, illi 
the principal vegetable starches, to the number of about one hi 
varieties. These drawings present highly-magnifled views of all th 
croscopic objects, including those most important m economic my( 
especially the fungi commonly known as molds, so destructive U 
tation. The edible and poisonous mushrooms are distinguished 
class of these drawings. The molds of cheese, bread, and jelli 
illustrated, and their habits of growth shown, a knowledge of 
may often be useful for practical purposes. 

Another series of drawings illustrates the action of pear-tree 
showing the effects of the chemical changes which take place in tl 
rior structure of the tree under the attacks of the fimgus to whi 
disease is due. Black-knot is illustrated in a similar manner, s 
the drawings exhibiting it as it appears to the naked eye, while 
show in detail its distorted, woody structure. The fungus whic 
duces it is also shown at various stages of its growth. 

The fungus Peronospora infestanSy which causes potato-rot, i 
ttated in the various stages of its growth. There is also a se 
drawings of its resting spores, recently discovered by Mr. Wortt 
Smith, of Loudon, so named from the fact that they remain for ] 
in a stationary condition, or, in other words, rest for a long tim 
out germinating. 

The importance of the mushroom as an article of diet has nev 
properly understood in the United States, nor is it generally knoT 
abundant our supply of edible mushrooms is. Many of those po 
supposed to be poisonous are not merely innocuous but highly nut 
containing as they do many of the elements of animal food. In ] 
Germany, and Italy, the mushroom forms so important a part 
food of the people, that one distinguished writer has spoken ( 
" the manna of the poor." In Transylvania, the oyster-mushrooi 
abundant and is so largely used, that tons of it may often be seer 
markets; and in some parts of Germany the Morel mushrooi 
popular, that the people, finding it to grow best on a soil treatc 
wood-ashes, were accustomed to bum down portions of the fores 
der to secure favorable spots for its cultivation ; a practice wh 
government ultimately found it necessary to interdict. 

Particular pains have been taken to represent the types of th( 
nushrooms of this country as fully as possible, a number of co 
laving been employed for the purpose in various parts of the 
^fitaf AS Among these may be mentioned Professor Peck, bots 
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New Tork State, who in that State alone gathered specimens of no less 
than eighty species of mashrooms, including several new to science. 
No large collection of well-executed drawings of cryptogamic fungi has 
heretofore existed in this country, but the Microscopist has supplied the 
defect in an admirable manner, and has formed a collection which will 
be of permanent value to mycological science. The drawings, nearly all 
of which were made from nature, for the special purpose for which 
they are now used, exhibit a high degree of delicacy and finish. 

The work of the Botanical Division of the Department has been stead- 
ily proseouted. Many inquiries have been received from different sec- 
tions of the country for information respecting the name, properties, and 
uses of plants which claimed attention either as weeds and pests or as 
'deserving cultivation for agricultural or economic properties. These 
inquiries have been answered. 

Some additions to the herbarium have been received from the survey 
oflieat Gteorge M. Wheeler; also a package, through the Smithsonian 
Institution, from Mr. Karl Keck, of Austria. 

Mach work has been performed in completing the collection of woods 
of the United States for the Centennial Exposition, and by this means 
large quantities of duplicates have been obtained with which to enrich 
the herbarium and to exchange with foreign governments and scien- 
tific societies. The collections from which the greatest material has 
been obtained are those of Mr, L. F. Ward, from Utah ; Mr. G. E. 
Vasey, from California; Dr. Edwin Palmer, from Arizona and Southern 
Califomia ; Mr. J. G. Lemmon, from the Sierra Nevada Mountains ; Mr. 
A. H. Gurtiss, from the Southern Atlantic States; and Mr. John Wolfe, 
from the Western States. Several sets of duplicate specimens of the 
woods of the centennial collection have been prepared, and may be dis- 
posed of to institutions where they may be of benefit, and where they 
may be consulted for purposes of study and information, and for foreign 
exchanges. Among l^e collections thus obtained are many specimens 
of cones, fruits, and seeds, which will be of great interest. 

The accompanying tabular statement exhibits the quantity and kind of 
wed issaed from the Seed Division of the Department. A mere cursory 
eiamination of this table conveys but a faint idea of the value of this 
division of the Department. But when we consider the value 'of these 
weds, collected from all parts of the world, selected because of their 
P«5nliar excellence, and put into the hands of thousands of individuals, 
who make them the germs from which is to grow a quantity of product 
that is to characterize the future operations of the farmer and gardener ; 
when we consider how difficult it is for settlers upon the wild lands of 
the West, who have expended perhaps t«heir last dollar in reaching the 
spot from whose fertility they hope to live, to get even the poorest of 
seed, (and this Department will put into their hands that which is choice 
and excellent,) we may readily imagine that thus seed is " sown in good 
ground, and will bring forth an hundred-fold.'^ 
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B»mie p.pBt.. 



SIS, 140 



My mind has always beon impresaed with the idea that some c 
mode might be devised for patting up the seed for traDsmissiOD by 
and the eshibitioa at the CenteoDial has presented to me a me) 
solving this problem. A machine for the constmction of a box mi 
strong paper is there exhibited, which I am qnite satisfied will clr 
the patting up of seed one-half, if not more ; thus saving to the Gt 
ment from $o,000 to $7,000 a year, whereby that much of seeR w 
added to the quantity now distribated. Quart-bags in which th< 
is now put up cost about $24.70 a thoasand, indading material ai 
labor of putting up the Beed ; whereas the paper box, which is 
oonvenieut and equally safe for transmission by the mails, woult 

^"t about $8.20 per thoosand ; and the saving on smaller boxes i 

juidonately great. I propose to pnrcbase this machine at a c 

*5,000. 
The T^'5par'''"out is careful in its arrangements with seed growe: 

ifia.i<>i roji . inm it obtains its customary supplies, to secure th 
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leleetions and the purest seeds. The result of this care is that, with 

very rare exceptions, we are enabled to disseminate the very best seeds. 

Of this we are assured by the uniform testimony of the numerous 

parties in every part of the country to whom seeds are sent. This testi- 

moDjr is gratifying to the Department, not only as evidence of its faith- 

folDess, but as illustrative of the value of its operations upon the country. 

The following table exhibits, in a condensed form, the appropriations 

made by Congress for this Department, the disbursements, and the 

balances to be covered into the United States Treasury, for the fiscal 

year ending June 30, 1876: 



Tltl« «f ftppropriAtioB. 



SilKiM 

OoQntiDg vtatiBtios 

PuehtM «nd distribution of seeds 

X^Mimental garden 

HvNom sod herbariom 

Fitnitars, oases, and repairs 

lAbontory 

CoatioKeot expenses 

Pdnmig snd binding 

^pcoremeotof groonds 



Total. 



Amount a 
propria 



tap< 



$77,183 00 

15,000 00 

05,000 00 

»,000 00 

2,000 00 

3,300 00 

i;250 00 

1,300 00 

12, 100 00 

52, 000 00 

15, 000 00 

11, 990 00 



264,120 00 



Amount dis* 
borsed. 



177, 115 71 

12, 843 68 

65, 000 00 

7,966 11 

1,993 55 

3, 124 23 

1,016 84 

1,300 00 

11,386 91 

3,428 29 

14, 427 36 

11, 990 00 



211, 622 68 



Amount un- 
expended. 



164 29 
*2,156 32 



33 89 

6 45 

175 77 

203 16 



713 09 

48,571 71 

572 64 



52, 497 39 



* The unexpended balance for oollecting statistics will be nearly or quite exliaasted in tbe payment 
wQoiettled bills, to be paid from that appropriation. 

Since I have had charge of this Department it has been my special 

satisfaction to hnow that its fiscal accounts have been kept with tbe 

ntmoBt accuracy and fidelity, and in accordance with the provisions of 

the law. The absolute pecuniary necessities of the Department to meet 

the wants of the Statistical Division induced me to claim from the Sec- 

wtaryof the Treasury a proportionate part of the appropriation of 

160,000 made by the act of August 15, 187G, to meet the necessities of 

the several Executive Departments according to the exigencies of the 

pablio service. The Secretary, however, being of opinion that Congress 

ioteoded to limit the amount to be expended "for collecting agricultural 

^tistics and writing matter for monthly and special reports'' to the sum 

appropriated for that purpose, did not, for that reason, think himself 

justified in complying with my request. 

Bespectfully submitted, by your obedient servant, 

FEEDK. WATTS, 
Commissioner of Agriculture. 
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SiB: As the Economic Masenm, coDnected with this Department, is 
& branch of the Entomological Division, it has been principally engaged 
for the past year — and for several months previous — in the collection, 
preparation, and arrangement of the series of exhibits illustrating the 
workiogs of this branch of the Department at the Centennial Exhibition 
in Philadelphia. To my assistant, Mr. Charles E. Dodge, was given the 
sopervisiou of the museum work, and the whole labor of both branches 
has been performed without the aid of additional force, with the excep- 
tioD that Mr. F. G. Sanborfi was employed six months to assist in prepa- 
ration of the exhibit of entomology. 

The report of Mr. Dodge on that portion of the work referring to the 
Centennial, together with my own report on the Homopteraj is respect- 
folly submitted. 

TOWITBND GLOVEE. 

Hon. FreDk. Watts, 

Commissioner, 



Department of Ageioultueb, 

February 1, 1877. 

Snt; Upon learning your wishes in regard to the manner in which 
the museum should be represented at the International Exhibition in 
Philadelphia, three circulars were prepared, and were early sent out to 
a carefiilly-selected list of regular correspondents of the Department, 
in from three to six localities in different portions of the various grain, 
^ool, or cotton growing States, for representative specimens of these 
prodacts. Each circular so sent was accompanied with bags, labels, and 
directions for the shipment of specimens, so that no mistakes could 
occur, and the specimens themselves would not be liable to injury by 
careless packing. As fast as the samples were received at thfe Depart- 
nient, they were catalogued and numbered, the accompanying labels 
carefully filed, and the specimens prepared for exhibition, making, 
wheu complete, a collection of over 800 samples of wheat, barley, r.ye, 
oate, buckwheat, maize, &c. ; 500 specimens of wool, many of the ex- 
hihition-jars containing series from different animals of the same flock; 
and 200 specimens of cotton, both seed and lint. 

^m the regular collection of the museum and other sources a full 
Beries of flax, jute, herap, ramie, silk, and miscellaneous fibers, including 
paper-stock, were obtained, to complete the fiber exhibit. A large col- 
lection of tobacco was also made, representing a score of States, to which 
^ere added about a dozen specimens from the museum, and these, for 
the Bake of uniformity, were pressed into boxes measuring 5 by 15 inches 
and 2 J inches deep; in all, nearly one hundred. 

in addition to the above direct products of the soil and in connection 
with them, samples of their various manufactures were obtained and 
G^bited side by side, showing, in the case of the grains, the flours, 
starches, and fancy food products; with the wools and other fibers, the 

2 a 17 
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fabrics maimfactnrecl firom them, that apy one at a glance might 
particular grade of wool or cotton entering into the compositioD 
fabric, and with the tobacco-samples the product in its preparei 

The valuable collection of fruit and vegetable models, to whic 
additions were made, were renamed and mounted on blocks or 
that they could be better seen and examined. They were thei 
ferred to Philadelphia, where the same plan of arrangement 1 
existing in the museum was followed out, showing the fruit as g 
various States, and illustrating their adaptability to given loca 

The large and valuable series of etchings on copper, compris 
wards of three hundred plates, prepared by yourself in leisur 
dnnng the last twenty years, were transferred from the entom< 
rooms of the Department to Philadelphia as a portion of the ex 
entomology, having been renamed up to the latest date from 
check-lists or works of specialists. In this series is illustrated i 
the common and well-known forms of our noxjous and beneficial 
but many of the rare and little-known species from the far West, 
Uc and private collections, in all many thousand species. Many < 
are figured in all stages, from the egg to the perfect insect, wi 
sexes, and, in the Lepidoptera^ with the upper and lower surface 
wings. Manuscript notes on the species were placed near at h 
those wishing to make references or desiring to learn more t 
simple name of a given insect. 

In the collection of economic entomology the usual plan of a 
ment (according to classification) was dispensed with, and a plan j 
that was thought to be more purely agricultural and more in the 
of the farmer or fruit-grower. This collection, filling twenty-four 
drawers, and numbering over 1,100 specimens, comprises the mc 
mon forms of injurious and beneficial insects in the United State 
collection is by no means complete, but serves to illustrate the 
arrangement, which is especially adapted to cabinets of agri< 
colleges. State museums, and similar institutions. The cases i 
16 by 21 inches and 2J inches deep, outside measuretoent. T 
made of whitewood or poplar, | inch thick, dovetailed at the < 
with the bottom rabbeted in. The sides are made of two pieces, 
the box proper, about 1 J inches high, and a cover 1 inch, which is ] 
on the inner surface near the top (about J inch) for the recepti 
plate of glass fastened in, when the box is made, with putty. Tl 
and box, where they fit together, are tongued and grooved,' and j 
together by brass hooks and eyes on either side. 

The plan of arrangement is to show in one group the insect f 
particular food plant in the four stages of egg^ larva, pupa, anc 
accompanied by specimens exhibiting the mode of injury, am 
fied according to the portion of the plant injured, as root, stalk, 
or fruit, to be followed by the beneficial insects known to destrc 
ticular species ; in short, the idea of such a collection is to be 
ihow at a glance the entire history of any insect or group of 
effecting any of our food-crops. 

Tn visiting such a collection, we will suppose the farmer, ( 
;i'ower, or student should desire to see the Colorado potato-beetl 
;ase devoted to the potato is opened, and he sees a dried spec 
>otato-leaf, fastened upon a card-label, covered with little patch( 
v^ellow, golden eggs of this Insect ; next he observes the larvie, of 

zes, either* in alcohol or prepared by " blowing;-' then the 

»own to him ; and, to complete the story, the male and femal 

r, rfect insect are displayed, some in a state of rest, some wit 

r*vn*^t>/lAfi , ftnr ythi^jcB in various positions, to show marked poi 
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tlie body. Then, if it were possible^ a denuded potato-stalk sboald be 
shown, to exhibit the method in which they carry on their work of de- 
atmcticHi ; and, lastly, the army of parasites that help to check their rav- 
ages, with samples of chemicals and artificial contrivances in use by 
man to accomplish the same end, would close the short but instructive 
lesson. Each card should be labeled with the scientific and common 
names of the specimen, or with any information necessary to complete 
the history of the insects. 

Should he desire to know what other species are destructive to the 
potato, in like manner he will learn the history of Lema trUiniata, Bart- 
diw trinotatusy and other species. When an insect is a general feeder, 
it may be shown in the case devoted to two or three only of the plants 
it is most destructive to, though on the card-label the other plants it 
feeds upon should be named, or, if found on vegetation generally, the 
word '* omnivorous" explains the fact. 

The design of arrangement has not been as fully carried out as could 
be desired, chiefly for want of specimens, particularly those illustrating 
the early stages of the insects. The present collection, though, is a com- 
mencement, forming the nucleus of what may some day be the full 
realization of a complete cabinet of economic entomology. In colleges 
and other institutions, however — as is the case in our own cabinet — such 
a collection should be accompanied by a working collection, arranged 
according -to families, tribes, genera, and species, in order that the stu- 
deDt may familiarizehimself with classification while studying the habits 
of insects in relation to our farm -products. 

The groups exhibited in the twenty-four cases exhibited at the Oen- 
teDoial are as follows: 

due A. — ^Thirty-nine species of insects, destroying, either directly or 
indireetly, the root, stalk, foliage, or fruit (in the field and in the granary) 
<tf Indian com or maize. 

(kue B, — Insects destroying (or proving injurious to) wheat, rye, oats, 
Md other cereal crops. Twenty-two species. 

C(ue 0. — Insects destroying or injuring cotton. Thirty-three species. 

Coie D. — Insects destroying or injuring the potato, {Solanum tubero- 
'M.) Sixteen species. 

Cm E. — Insects proving destructive to cucurbitaceous plants, as 
JjQoashes, melons, &G. Seven species. Insects destroying milkweed, 
•fwenty-five species. 

Cow F. — Insects destroying cabbage, turnips, &c., or the plants of the 
*itchen-garden. Twenty-eight species. 

€ftw ff. — Insects injuring the» grape-vine or its fruit. Thirty-one spe- 
cies. 

Cow ff. — Insects injurious to frnit, fruit-trees, &c. Twenty-six species. 

Com L — ^Insects destroying or proving injurious to the apple. Twenty- 
^»e species. 

Coae J. — Insects that annoy the housewife, commonly called " house- 
hold pests.^ Forty-one species. 

CWc K. — Insects aiding in the destruction of forest-tre«s. Thirty- 
^ven species. 

Qage L. — Insects destroying the pine. Thirty-nine species. 

(-■die il/. — Insects destroying shade-trees. Twenty species. 

Ooie J\r.— Insects injurious to man, by injuring or destroying the wood 
^'^arious plants. Twenty-eight species. 

fiase 0. — Gall -insects on oak. Twenty -seven species. 

iJase P. — Gall-insects of other plants. Forty-four species. 

Coie Q, — ^Insects destroying the eggs or young of fishes* Fourteen 
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Species. Insects ii\iimoas or annoying' to bees, to cattle, and to mai 
kind. Thirty species. 

Case jB. — Objects of insect architecture, with the species employed i 
producing them. Forty-eight specimens. 

Cases S and T. — In these two cases are sbo^vn seventy species of the m 
common forms of our benehcial insects. (GChese should have been place 
in the general collection, after the insects they are known to .destroy 
but it was decided to group them together for the present.) 

Case U. — ^Thirty-one species of insects beneficial as scavengers by n 
moving filth and carrion. 

Cases V and W. — ^These two cases are devoted to silk-producing 
sects, and contain about thirty specimens illustrating this industry. 

CaseX. — In this case are gathered together a few insecticides, so caUei 
and traps or devices for destroying insects. 

The birds beneficial and injurious to American agriculture were show 
in a case by themselves, labeled, as in the museum, with scientific an< 
common name, and brief facts regarding benefit or injury, as well a 
suitable marks of distinction on the end of each perch, black to sho\ 
the evil habits of the bird, and white to show the proportion of good 
by their destruction of noxious insects. With many of the specinle 
the contents of the stomach was exhibited to verify the statements upoi 
the label. 

The collection of domestic poultry was made almost complete by th 
purchase of 80 specimens of fowls, ducks, and pigeons, which were pn 
pared and exhibited with a careful selection from the collection alread; 
existing in the museum of the Department, an(^ these, labeled with th 
name of breeds, formed an interesting exhibit for the farmer or poultry 
fancier. 

The collections were arranged in sixteen walnut cases, built with th 
special object of transferment to the gallery of the museum when con 
pleted, in order that their great expense should not be lost tot 
Department, and were allotted a space of 40 by 60 feet. The arrangi 
ment of the grand whole is in an ascending series, beginning with t 
products of the earth, as grains, fruits, tobacco, cotton, wool, and ot 
fibers ; next, the insects which prey upon them and blast the hopes c 
patient labor; and, third, the birds which restore the balance, and rendc 
successful production possible by limiting the depredations of the coun 
less hordes of insect spoilers. 

Before leaving this subject, it may not be out of place to state that 
Department is under obligations to many individuals and firms for ai 
in making collections for the museum, or for valuable donations of sam 
pies which could be procured in no other way, prominent among whicl 
may be mentioned : 

The Lowell Manufacturing Company, series of samples illustratin; 

manufacture of carpets j the Washington Mills, Lawrence, Massachi] 

setts, a similar series illustrating the manufacture of woolen piece 

c^oods ; Chas. A. Stevens & Co., Ware, opera flannels, wool, and manu 

xiacture ; Amoskeag and Stark Mills, Manchester, N. fi., through Mi 

"ieuben Dodge, samples illustrating cotton and flax manufacture 

'^arious samples of paper-making materials and manufactured paper, t 

^'. Morrison & Co., Washington, D. C; Holyoke Paper Company, Had 

^y Falls, Mass. ; Askell & Smiths, Canajoharie, N. Y. ; Dobler, Mudg 

>c Chapman, and John A. Dushane & Co., Baltimore, Md. ; Eepubli 

vfills, Springfield, Ohio, and others. 

'^he thanks of the Department are also due to many of its regular coi 
^^-^pondents, who aided mateiially in the success of the exhibition b; 
- ir prompt response to the call for samples of grains and fibers. 
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While the Department was enabled by means of the Ceflrttemiiur Exhi<- 
lition to add largely to its collections of native products of agrioulture, 
far greater benefit was derived from it by the opportunity it presented' 
for the acquisition of rare and not easily-obtained collections of the 
varied products of the agriculture of foreign countries. Through the 
eaniest endeavors of Professor Baird, of the Smithsonian Institution, 
and by cooperation with him, the Museuni Division has taken advan- 
tage of the opportunity presented, which has resulted in the securing of 
full collections of the products of the soil— direct and indirect — from 
varioQS portions of the world ; many from remote countries, curious and 
mteresting, as illustrating the habi|s of the people, while exhibiting 
their agriculture, and all of such value and in such generous quantities, 
with few exceptions, that, when they are finally classified and arranged 
in the museum-hall, the display will be most complete. 

For the most part the material is given as a donation to the United 
States for exhibition in its museums, although it is understood that the 
Department shall reciprocate by sending collections of grains and fibers 
of oar own country, if such collections are desired. Some of the ex- 
hibits were presented in their entirety, without condition j from others 
the Department was allowed to select such specimens as were desirable 
in qnantities sufficient for museum purposes, while with a few the 
specimens were secured by promise of exchange when the Department 
is enabled to secure the American collections for the purpose. 

From the interesting exhibits of the Australian colonies a full series 
of grains and fibers were obtained. From Victoria, in addition to grain 
and wool samples, including thirty-two samples of the fine-wool collec- 
tion of Hastings, Cunningham & Co., the Department was fortunate in 
fiecuring a collection of miscellaneous fibers fix)m over forty diflerent 
species of fiber-producing plants, prepared by William R. Guilefoyle, 
director of the botanic gardens, Melbourne. This collection also in- 
dndes fifty specimens of paper prepared from as many species of plants, 
nearly all of which are represented in the fiber-collection. Among the 
Victoria wheats secured, one variety weighed 68 pounds to the bushel, 
and not a few were up to 64 and 67 pounds. In all, several hundred 
Bpecimens were obtained. 

Samples of the remarkable wool exhibits from Queensland were 
secured, with about forty specimens of miscellaneous fibers, all of differ- 
ent species, with the exception of half a dozen samples of cotton and 
silk in the raw state. A fine series of sugars was also obtaibed, with a 
few samples of grain and tobacco. 

The New South Wales donation consisted of a large series of wools, 
and some few miscellaneous fibers, including silk-cocoons ; about twenty 
specimens of sugar, fifty specimens of grain, arrowroot, starch, flour, 
^., and a series of preserved tropical fruits 5 tobacco, and other miscel- 
laneous products. The South Australian and Tasmanian collections 
were very similar, humbering about one hundred specimens each. 

Prom New Zealand, the valuable collection of one hundred and nine 
specimens of New Zealand flax, Phormium tenaxy was received complete. 
^^ illustrates the textile in all stages of manufacture — even as rudely 
PJ^pared by the natives, who strip the fiber with a shell — and includes 
articles showing the various uses to which it may be employed, as the 
'^^ufacturo of twine for making nets, coarse twine, small and large 
J^pes, cables, halters, mats, mattiJig, and even a fair quality of coarse 
nas cloth. A series of fine grains was also received, with about a dozen 
^ool samples, native gum, starch, and miscellaneous products. 

The Japanese donation includes one hundred and fifteen specimens of 
^ in bottles; specimens of tobacco, gums, varnishes, dye-stuffs, floor. 



22 REPORT OP THE COMIHSSIONER OF AGRICULTURE. 

Btarcbes, aud farinaceous products; and a valuable series of presei 
fruits in alcohol, among them several varieties of the seedless per 
moD, which is used for making wine and for preserving as a delic 
A few bottles of sauces and wines were also presented. The most 
uable acquisition, however, is the complete exhibit illustrating the 
industry ol" the country, as carried on by the natives, which was g 
without condition, and includes not only the silk of Bambyx wort, 
yamamai and other large sdk producing insects. In addition to a 
thirty samples ol' raw and spun silk, cocoons, &c., the coUectic 
accompanied by all the implements, baskets, frames, cases, &c., use 
feeding and caring for the worms and in preparing the silk ; col 
plates, with descriptions of each process, accompany each article, w 
make it not only an interesting but an instructive exhibit, 
remainder of the liber-collection of Japan given to the Departmei 
contained in half a dozen large cases, and consists mainly of cotton 
ramie, in various stages of preparation, with a few miscellaneoos fil 

The donations from Egypt include about two hundred varieti) 
cereals, seeds, &c., and a full series of Egyptian cotton samples. 
Orange Free State also presented samples of its grains, as wheat, ( 
millet, &c. 

The Itussian collection is vei-y full and complete. The entire gi 
exhibit was turned over to the Department, there being in many c 
a bushel of a given variety. Wheat, rye, oats, barley, linseed, coi 
seed, grass-seed, beans, pease, &c., are embraced in this collec 
besides samples of nuts and other seeds not enumerated. In the d 
or fifteen varieties of vegetable oils presented ate poppy, sunflower, 
mustard oil. Twelve samples of beet-root sugar were secured from t 
fine display, and a few preserved fruits and liquors. The fiber-c€ 
tion consists of samples of fiax, raw and prepared, cotton, silk coc 
and spun silk, and twenty samples of wools sent in the fleece. In s 
tion to these specimens, two large ornamental cases of merino ^ 
probably two hundred samples, were given entire. 

Norway and Sweden presented their complete exhibit of grains 
cereals, the latter country also giving about sixty samples of flour 
food preparations, including the bread used by the peasants, 
bread is made once a year, and is a large, round, flat cake some 10 i 
across, made of rye or of wheat flour, and Is quite palatable. 

The Netherlands presented, without condition, the entire exhibit o' 
Zeeland Agricultural Society, with a number of miscellaneous exh 
of individual products, as chiccory, liquors, and oils from maize 
other grain, medicinal preparations, &c. In addition to these cc 
tions, the large exhibit of the Holland Agricultural Society was sec 
by purchase, the Netherlands Commission oflering to become res 
sible for two- thirds of the amount asked by the society if the De] 
ment would pay in cash the remainder, or $50. The collection incl 
]:raius, cereals, seeds, libers, and other products of the soil, and a s< 
of dairy products, and the implements used in the native manufac 
»»f cheese. 

^^rom Great Britain the Department received a very full class 
•aicction of over three hundred varieties of wool from all parts of 
*vorld, arranged on a portable stand or table, in eight large glass- 
^red cases, and exhibited by J. L. Bowes & Brother, Liverpool. 
oUection was in reality presented i9 the Smithsonian Institution, 
8 deposited in the museum of the Department by it. Another rem 
'' 'v tine collection of wool in the fleece was presented by Mr. Odeyt 
•--uviition that samples be preserved under glass. 

«^pAiji anH Portneal ^uE^oh presented several hundred specii 
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grains, seeds, nuts, and varions agricaltaral products, together with a 
small series of fibers, a portion of them from Philippine Isles. 

Many of the South American exhibits Were given almost uncondition- 
aDy, and in two or three instances the Department was fortunate in 
secoriDg the entire exhibit as it stood. 

Brazil donated samples of all of its seeds and grains, some nuts, &c., 
with samples of flour, starch, m<indioca^ tapioca j and other native food 
products ; native fibers, many of them curious and interesting, flax, 
oottOD, silk in raw state, &c. ; mat^j cocoa, coffee, sugar, and tobacco — 
maoy kinds peculiar to the country — in the leaf and manufactured ; 
wax, gams, oils, dyes, and a large collection of medicinal oils and other 
preparations, and materia medicay principally dried roots, leaves, barks, 
&C., of medicinal plants. 

The agricultural display of Venezuela included thirty varieties of 
coffee, half as many of cocoa, specimens of grains, seeds, beans, pease, 
&c; samples of native miscellaneous fibers, with a few of their manu- 
factures^ oils, liquors, and materia medica; also a series of fruits pre- 
served iu alcohol, in all, several hundred specimens. 

A similar collection was also received from the Argentine Eepublic, 
much more valuable, however, in regard to its fibers, as it included a 
full exhibit of the wools of the country in the fleece. 

The Chilian collection embraced a representative collection of the 
cereals and seeds of the country, with some minor products of agricul- 
ture; and a like collection from Peru includes, in addition, about forty 
samples of native wines and liquors. 

Coming nearer home, Mexico presents samples of her agricultural 
products, and these, with a few small collections obtained from exhibits 
from our own country, complete the list of donations received from the 
exhibition, at its close, to be placed in our own museum. 

lo cooolusiou, I have only to say that when the gallery in coutempla- 
tiou shall have been erected in our Museum Hall, giving an additional 
space of 3,000 square feet, or 8,000 in all, and when appropriation shall 
Uve been made for the proper preparation and display of this valuable 
mass of material, the work will be commenced at once and pushed to 
completion. 

Much time and labor, however, will have to be expended on the col- 
lection in classifying, arranging, and labeling, as samples in duplicate 
ittust be prepared from many of the countries for donations to other in- 
stitutions; a condition required of the Department when the collections 
^<ire presented. The Smithsonian Institation also desires a small series 
from each country represented, for exhibition in the Ethnological Hall 
of its Museum, when the whole shall have been examined and our own 
series displayed. 

As to the advantages accruing to the Department in the possession 
^the material it has been so fortunate iu securing, it is speaking within 
^uds to say that in fibers alone, in the number of specimens and value 
of the collection, the Museum is far ahead of any other Museum in this 
country, and is a rival of the Museums of the Old World, and that an 
appropriation of $100,000 at any other time would hardly have proved 
^cient for bringing together a similar general collection to the one 
DOW in the possession of the Department, which has been secured by 
^ limited exchange, and by the simple cost of transportation to 
Washington. 

I am, respectfully, OHAS. E. DODGE, 

Assistant Entomologist 

TOWNKND GlOVBB, 

JEntomologist 
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HOMOPTERA. 

The suborder ffomoptera of tbo order Semiptera consists of i 
haviDg foar mcmbranoas deflexed wings, ueoally lying over the 
like tlie roof of a bonso, when tbe insect is &t rest. Tito anterior 
wings are osaally larger tlian the posterior pair, generally transi: 
and net-veiaed. Tbe month consists of a beak or sucker, which i 
to pierce the enter cuticle of plants they frequent, and to sack o 
sap in three of the stages of their existence. As tarvs, pup», ar 
feet insect, they are equally active and do much damage, fi 
almost entirely npon vegetable substances, and when very numeri 
in the case of the Aphidea or plant-lice, they do mnch injury to v 
tion by sacking out the sap, thereby weakening the plants, s 
or trees they freqaent. As no recent reliable catalogue of tl: 
moptera has been published in this country, and only sneh old wo 
Amjot and Serville, &c., can be referred to, it Las been thongt 
not to arraugo these insects scientifically in this paper, but mei 
allude to some of those best known to our farmers, or to such . 
particularly distinguished by tbeir destrnctive habits or singula 
form. This suborder has been very much neglected by our ent- 
gists, who nsually take more interest in the study and collection 
Coledptera, (or beetles), and Lepidoptera, (bntterfliea, moths, & 
preference to tbe smaller and more inconspicuous insects, althouj 
Hom<^tera contain some of the most grotesque and singnlarly-f 
insects we usually meet with, such as EntUia, Telamona, Cerest 
many others, which will be found described and figured in a latE 
of this report. We will therefore commence with tbe Ckadidte, < 
vest-flies, incorrectly known in this neighborhood and elsewb 
locusts ; the real locust being an orthopterous insect, very closely 
to onr common grasshopper. 

The hari'estrflies are large insects, having a broad, short, tran 
head, with large prominent eyes, and broad thorax. The upper win 
rather narrow, membranous, aud defiesed over the sides of tbe 
like the roof of a house. Our most common species in this nei; 
No. 1. hooii is the Cicada pruinosa, 

may behe^rd in summer and ai 
at almost any time making its p( 
trilling noise in the shade and 
trees in the gn>unds of the Sn 
nian Institution. These insec 
quite large in size, some of 
measuring U inches or more fro 
front of tb« head to the tip i 
closed wings. The males aloi 
musical, hence aa old cynical 
observer: "Happy thecicadas 
since they all have voiceless v 
The musical apparatus producii 
peculiar prolonged trilliug chirp 
made by the male is situated » 
under side of the body, on the 
■>i., o£ the abdomen, and consists of a pair of largo plates, Ii 
vjVoring the anterior part of tbe body, which, acting like a dn 
••« will of tbe iusect produces the prolonged tremulous souu 
i^«r BO (^f^^n in the tops of thc trces they inhabit } if tbe tree on 
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tbe insect is tnlling be elightly Btmck by tbe faaod, it vill stop its 
mnMcal Bereaade instAntly and remain mnte for some time. The per- 
fectiDBect appears in May and June, and lasts antil late in aatnoiD; 
it 18 of a green color, shaded with brown, The outer edge of the wings 
is also green, and when the cicada is yonng and vigorons, it appears to 
be covered with a whitish dnst or powder, which gradually disappears 
u the insect jgrows older. The female deposits her eggs in slits or 
indBiODs made in trees or plants, which she cats with her ovipositor. 
The eggs remain in these longitodinal iacisions for some time, accord- 
ing to tbe warmth of the season ; when hatched by the heat of tbe 
un, the young lame drop to the ground, and immediately bury them- 
aelvea in the soil, feeding upon tender sabterranean roots, which they 
pierce with their beak and then suck ont the sap. It is a popular but 
emmeona idea that the females of this cicada are capable of piercing 
the Bkio of mankind and then fleeting a poisonous fluid into the wound, 
prodDcing violent inflammation and pain. The insect itself is freqaent- 
fy carried ofif by a large burrowing wasp or hornet, [Stirus specuuua,) 
vbicli forms deep holes or burrows in the earth, where it deposits its 
egg or eggs in a half-killed cicada, which is intended to form a supply 
In fresh fcwd for the larra until it changes into the pup^ state, when it 
OMses altogether to feed nntil it emerges as a perfect wasp or hornet. 
Lut season many specimens of this stims were brought to tbe Depart 
oent, having been caught in the very act of carrying stiU living harvest- 
flies to their burrows. Tbe manna of druggists is said to be the concrete 
Jnice of a species of fVtmniM, or ash, in flakes, which is produced by a 
^eciea of cicada, or, most probably, some other insect of the suborder 
Smoptera. The insects themselves are destroyed in great numbers by 
hogs, poultry, and various small animals; bstas they never appear in 
Bodi immense numbers as their relatives, the seventeen-year locust, they 
do very tittle, if any, damage to the farmer. 

Oieada acpUndecim, or the seventeen-year locust, derives its specifio 
Ume from the fact that it makes it^ appearance 
in certain districts at stated intervals of seven- 
teen yeais in immense numbers, when the mil- 
lions of th%iD, swarming oa tbe forest and fruit | 
trees, almost deafen tbe observer with their \ 
trilling calls to the females, and form an abund- 
■ot feast to the swine, fowls, &c., and wild ani- 
BisUon the land, and, if nearariver or Inke, to 
the fishes in tbe wat^r. Tbey sometimes injure 
fruit and forest tmes by making their longitudi- 
nal slits or incisions in the young branches or 
tdmiiial twigs, in which to deposit their eggs, 
many of the branches thus injured dying down 
""farastheitijurvjandafterwanl being broken 
(■ffhj- high winds and literally almost covering 
tliB ground. The perfect iiiaects make their 
?PPoarance the last of May or beginning of June 
m immense swarms, and the earth in certain 
Iw^ties is literally honey-combed with the 
Wind holes which are made by the insects when 
"wing from the earth, these holes being bored 
Wnetimes through the hardest ground, and 
'•"BetiiDes even through well-traveled country ' 
rouOa. After pairing, the females deiwsit their 
^S&, from ten to twenty or more, in longitudinal slits, made in pairgf 
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and penetrating to the pith in the terminal shoots and small branche 
of oak, apple, and other deciduons trees. Theee slits are made by th 
ovipositor of the female. The young larvte hatch out in about si; 
weeks, fall to the ground, and immediately bury themselves under th 
earth, where they are said to remain nearly seventeen years in the larvi 
state, feeding on succulent roots of trees and shrubs. When about t 
change into pupae, the larv© work their way to the surface of th 
ground, shed their outer skins, and assume the pupa state, somewha 
resembling the perfect insect, but having thick and strong fossorial o 
digging fore legs, with only wing-cases, and utterly incapable of flighi 
This pupa state is said to last only a few days, during which the pu 
remains near the orifice of its subterranean tunnel. Mr. Rathvon, hov 
ever, states that in localities which are low and iiat, and the drainage 
imperfect, they construct galleries of earth, 4 to G inches above grounu 
leaving an orifice for egress even with the surface, in the upper end c 
which the pupa would be found waiting their appointe<l time of change 
They would then back down below the level of the earth and nndei 
go their transformations in the usual manner. But in all the case 
observed when these locusts or harvest-flies abounded near the agri 
cultural coUeg^ in Maryland, the pupsd were found in somewhat cvl 
indrical holes or burrows, some of them having even burrowed i 
ward through hard gravel roads, as before stated. When ready t 
change into perfect insects, they crawled out of these holes, made tbei 
ws^ as beat they could up the neighboring trees, stone fences, and ra 
and attached themselves by the strong claws of their feet to som 
solid rough substance ; the skins of the pupa), hardened, s^][it ope: 
down the back and thorax, and the perfect harvest-fly emerged into th 
open air from the dry old skin, after waiting some time to dry its ye 
damp wings, it eventually flew away to join its noisy companions o 
the neighboring trees. In these cases, however, no gallery whateve 
was made by any of the larvae observed, but the insects emerged froc 
simple holes in the ground. The situation was high, the soil gravelly 
with no swamps in the immediate vicinity. For weeks afterward t 
trees and fences were literally covered with the dried-up and split skiu 
of the pupae still clinging to them by means of their strongly-hooke 
claws, appearing to the casual observer as if they were still alive and i 
the act of ascending the trees. At the end of the season many of tbet 
insects were observed flying about the Maryland woods with only aboi 
two- thirds of the abdomen remaining, and that portion pertectly dry a 
hollow, as if the end had been bitten off by domestic fowls or other birt 
or broken off by accident ; sometimes, however, the hollow portion wj 
partially tilled with a brownish powder. On this subject Dr. Leidy,in tl 
Proceedings of the Academy of Natural Sciences in Philadelphia, stat< 
that the cicada is liable to be attacked by a peculiar fungus, the i)ost 
rior portion of the abdomen of the male insects being filled with a gree 
fungus. The abdomen of the infected males was usually inflated, bri 
'le, and totally dead while the insect was yet flying about; when, ujw 
)reaking off the hind part of the abdomen, the dust-like spores woul 
f^v as if from a small puff ball. Mr. H. W. Ward, of Obio, in the Auje 
vein Entomologist, (vol. I, p. 117,) states that this mold or fungus seen 
ry »w> ,, fir^iug up ot the membranes of the abdomen, and it is genera 

''•I color, dry and brittle. He thinks, likewise, that these man 
i. ^..^i^aiucion break oft* one or more of the posterior joints of the a 
lomeu, and that this " dry-rot " may be the result of the broken in< 
)ranes. He adds, also, that he never found a perfect male th 
vffected in the early part of the season. Some naturalists assert t 
ht^rc 1. > t--'^ r iQt more, varieties of this insect; one apj 
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at iDtervals of Beventeen years, while another comes every thirteen 
years. These insects are frequently carried ofif by the digK^'^-wasps as 
food for their young, in the same manner as the Cicada pruinosa before- 
mentioued. Madam Meriam states that one species of cicada is very 
destructive to the coffce-plauts in Surinam, but our species do not appear 
to do much permanent injury, excepting when exceedingly numerous, 
and tbeD only to the terminal shoots and branches, where the eggs are 
deposited. The general color of the seventeen-year cicada is of a rich 
yellower orange- l>rown, varied with a darker color; the outside edges 
of the wiugs are of a light rich buff or orange brown, by which alone it 
can be distinguished from its relative Cicada pruinosa^ which is of a 
gieen color, with the edges of its wings also green. It is also much 
smaller, the fi^re of the insect Ko. 2 being taken from an extra large 
specimen. 

Otiocerus coqueberiii is a small insect of a somewhat elongated form 
Kid having a small projection in front, resembling the lantern No. 3. 
of the true fulgora or lantern fly of Surinam, but on a very Q ^^f ^ 
diminative scale ; it feeds on the wild grape, beech, and oak ; it '^ 
is 0.35 to 0.42 in length, and of a yellowish-white color, with a bright car- 
mine red stripe running longitudinally along each side of its wing, and 
which stripe is usually forked at its hinder end. This insect is 0.42 
in length ; it was quite rare near the Maryland college, and was taken 
by beating among the bushes with a common insect-net. The genus 
Otioeenu is remarkable for possessing long slender cylindrical append- 
d^ attached to the base of the antenusB. Another insect of the same 
Senus, Otiocerus amyotiiij is found on hickory and walnut. As these 
^ail insects, however, do very little injury to the farmer, we will 
Dot propose remedies, but refer to the remedies for Tettigonia^ Erythro- 
JJ^iJra, and Aphis^ which will answer equally well for most of the tree- 
*^opper8 should they become very numerous and troublesome. 
. A small Fulgora — iScohjys {Fulgora Say) sulcipes — is a most No. 4. 
•Angularly formed inse<;t; the front part of its head being 
^^ch prolonged, and projecting upward like a thin curved 
pOrn. When dried in a cabinet it is of a light drab color, and 
J^ found among brambles and weeds in meadows. It is not very rare in 
^he neighborhoiKl of the Maryland Agricultural College in July and Sep- 
^^Uiber, and may readily be taken in a sweep-net; but as it is very 
*tive and leaps well, it frequently escapes capture; in length, to the 
^P of its horn-like prolongation, it measures 0.40. 

A. small homopteious insect, Phylloscelis atra (var. pallcscens) is No. 6. 
'^t uncommon among the brambles and weeds in meadows in Mary- 
id ; it is of a singular round or broad oval shape, being about 
•^ii in length by 0.13 in breadth; the fore thighs are much thick- 
J^t^l, and the hind tibiae or shanks are quite long and spiuey on . 
**^ir outer edges, mid are fitted for leaping ; it is very active. The color 
^ this insect is black, having two orange-brown stripes on the thorax, 
^f) longitudinal etripes of the same color on the outer wings and on 
*^^ border of the scutel. There is another variety, entirely black, found 
^ the same situations, and the two varieties are frequently taken at the 
^^ine time when sweeping for other insects. 

The genus Delphax is here re[)resented by a small insect, no. 6. 
*^^lpliaxcariHata, in form somewhat resembling a very small 
ciciula, having wings sloping like a roof, almost transparent, 
t^ud veine<l, and bearing three oblique bars of a brown 
polor, meeting at the ridge. It was t^ken when beating 
grass and meadows; length, 0.20; it is likewise found 
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among young pine trees. Dr. Packard states that another insect 
this genus, JDelphax arvensia of Fitch, is an insect of a pale yellow col 
with elytra and wings nearly pellucid, and that it is common in wh 
fields early in June, but he does not state what it feeds upon, or wh< 
it injures the wheat. 

OliariuSj n. sp., is a small insect about 0.35 in length, with trans 
No. 7. rent, broad, strongly-veined wings, having a dark spot ab< 
two-thirds of the way down the outer margin. The body ii 
dark green, or almost black, with rings of abdomen tinged witi 
reddish. It was taken among high weeds and brambles, oi 
blackberries, in a meadow near the Maryland Agricultural Col- 
lege, and as its natural history and food are not known, and the 
insect itself is somewhat rare, it has been figured here, in order to in- 
duce young naturalists to observe its habits and make them known to 
the public. 

No. 8. Amphiscepa {Flata) hivittata is a small insect, 0.30 in length. 
^ having its upper ^ings somewhat broad and rounded, like the wing 
^^^P of the common white butterfly. They are somewhat veined, anJ 
>^v^ rise abruptly from its sides at an acute angle or wedge-form, re 
sembling a very steep roof. There is a broad, lateral, dark-reddish 
brown stripe running down the middle of its back. Its general color 
pale green, and, when resting on a blade of grass or green leaf^ it i* 
scarcely to be distinguished from the substance on which it rests. It ii 
not uncommon in Maryland in grass-meadows and where brambles bh 
abundant. 

Ormeiiis {Poedloptera) sepientrionalu resembles Ampliiscepa bivitti 
No. 9. very much in both form and color, but is much larger, beini 
0.40 in length to end of wing-covers, and is found in tb 
same situations, being frequently taken with it in the sam* 
sweep-net. It also frequents the May-apple {Podophyllum) an* 
grape. 
No. 10. Orme7tis (Pcecilopte^'a and Flata) pruinosa^ the mealy flata o 
frosted tree-hopper, in general form and appearance, resemble 
the other insects of the genus flata before mentioned, beii 
strongly compressed and wedge-shaped. It is about 0.35 ii 
length to edge of wing-covers. Its height is pretty near double its widtli 
It feeds from July to September on the sap of leaves and succulen 
shoots of various plants, among which may be enumerated rhnbarb 
gooseberry, plum, privet, grape, &c. The color of the insect itself i 
plumbeous or dusky bluish, anid when young it is covered with whit 
meal-like powder, giving it a hoary appearance. It is very common ii 
Maryland among grass and rank herbage, but does not appear to d< 
any damage to the plants above mentioned. 

We will now proceed to insects related to the genus 31embraci8j soi 
of which present most extraordinary and grotesque forms, and whicu 
when resting on small branches or twigs, resemble thorns or excr 
cences so much that they are frequently passed by unnoticed. We wu 
therefore give some figures to. exemplify the singularity of their aj 
oearance. 

Enchenopa {Memhracis) bUiotata, or the two-spotted leaf-hopper, is 

Mo^ 11. most singularly -formed insect, its thorax having a compresse 

^^ horn in front extending above the head ; when perched ux)on 

Ib^ dry stalk it has somewhat the appearance of a miniature bir 

v^ with a long arched neck. It is 0.45 in length to the tip of hori 

.1 p. br^wn or bi«^*kish color, and has two pale yellow spots on theedg 
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of its back. This insect punctures the leaves and extracts the sap from 
tiie bnttemut, hop-tree, and locust ; it also is found on wee<ls. In Mary- 
laod it is common on locust, and may sometimes be seen in great num- 
bers arranged in a line on a twig or branch near the body of the tree 
busily employed in sucking out the sap, which attracts myriads of ants, 
in the same manner as the so-called honey-dew produced from the anal 
tabercles of plant-lice. 

Telamana ampdopsidis is a curious tree-hopper, about 0.50 in length 
to the tips of its wings, of a brownish-gray color when dead No. 12. 
and dried, and a large and somewhat square hump projecting 
from its back, which slopes or leans slightly toward the hinder 
part of its body. As its specific name implies, it is found on 
the Ainpelop»i8, or Virginia creeper, but also frequents grape- 
viQes, and is rare in Maryland. 

EntUia {Menibracis) concava is a very small tree-hopper, 0.15 to 0.18 
in length, with the ridge of the back somewhat elevated No. 13. 

in front so as to form a slight concavity in the middle, jSn^ 
or rather before the middle part of the back ; the body ^^SS^A f^i 
is marked with dilated punctures. It is of a dark color, ^ 
and quite inconspicuous in appearanoe ; it is taken on weeds. 

Another species, Entilia {Membrads) carinatdj has the ridge of its 
back or keel deeply scooped out in a compete semi-circle, so as No. 14. 
to make a kind of protuberance in front, separated from a j^ 
square leaning hump on the ridge of its back by the aforesaid ^tt' 
scooped out semi-circle; it is 0.20 in length, and of a brown color, and 
has been taken on potato-plants, but is quite rare in Maryland. 

Ceresa hubalus, or the buffalo tree-hopper, is a very singularly-shaped 
insect, being broadest in front and shaped something like a No. 15. 
beech-nut anteriorly, with a short sharp point at each side A 
jatting out horizontally like the short horns of a ball, and end- <^Bp 
ing also in a sharp point ; it forms a kind of triangle on the T^^^ 
front part of the insect, and presents a very singular appearance, espe- 
cially as when viewed from the back ; it grows narrower until it ends 
in a sharp angle at the ends of the wings. The insect is about 0.30 to 
0.40 in length, of a green color, and has transparent wings sloping like 
the roof of a house. This insect is common on a variety of trees in Mary- 
land, apple, peach, grape, and willow, and, when on the locust, gener- 
ally stations itself in an angle where the leaf-stalk arises from a branch, 
and where it is almost hidden away. The eggs are deposited in a short 
wurved row, in a series of punctures made by the ovipositor of the 
female in the bark and sapwood. The larvae are shaped something like 
the perfect insects, but are somewhat spiney ; as perfect tree-hoppers 
they are very active, and leap with great agility on being disturbed, 
wd feed on sap of apple and peach trees, willow and grape-vines, and 
Iwve been accused of injuring the stems of grape-vines by the punc- 
^^ they UKike in which to deposit their eggs. The color of the insect 
^ing green, it is not very readily distinguished from the leaf itself 
^hen in a state of rest. 

Ceresa diceros resembles 6\ hubalu8 very much in outward appearance, 
but appears to be somewhat smaller, and differs also in being No. 16. 
niarked with three or more dark brown spots on its upper 
?^°g8; it is frequently swept up in the same net when beat- 
^g for other insects on low bushes and in tall herbage or 
pass. In Maryland it is tolerably common. 

^leWa binuiculataj or two-spotted tree-hopper, is 0.45 to 0.50 in length; 
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No. 17. it is a broimiBh triangalar insectf shaped like a 

beech-nnt, with a long horn ranning obliquely ft>r 
ward and upward overhanging the head, compr 
9 and rounded at the end ; it has a large, bngu 
yellow or dull gray colored spot on each side. Th 
male differs from the female in the shape and size of its dorsal horn 
in the fig. 18, and has been known as another si^ecies under the nam 
of T, acuminata it has been taken on looust. 

iSmilia (Membra^cis) inomata^ or the unadorned tree-hopper, resem 
No. 18. bles Ceresa hubalus in size and color, but has no horn-like pro 
jections on each side and is uniformly rounded in front and on 
the back, giving it the appearance of being hump-backed ; it U 
shaped somewhat like a beech-nut, and of a light green color, 
fading to a light yellow in some specimens; the wings are hyaline oi 
glassy, and deflexed at the sides like a roof; it is 0^ in length, BXkC 
found on oak and chesnut in late summer and autooin. 

Stictocepkala (ISmilia) inermlsj or the unarmed tree-hopper, res- b 
No. 19. Smilia inornata in general form, but is more rounded on t ui 
^iry These insects in late summer and autumn make short hl :a 
W^ incisions in the bark of small limbs and twigs of pear and 
'^ ^^ nut ; the eggs are then deposited in these incisions and hatcu ou 
in spring, when the larvae, pupae, and perfect insects suck out the 
and thus weaken the trees. The insect is about 0.28 in length, ui i 
uniform pale green color, fading to dirty yellow ; when dried the wi 
are hyaline, and when disturb^ it leaps with great agility ; it 
uncommon in Maryland, and is firequently taken when sweeping wi 
net for other insects among grass and weeds and brambles ; It 1 e 

taken likewise on chinquapin bushes. 
Smilia (Membracis) vau^ or the V-marked tree-hopper, is found o 
No. 20. walnut, hickory, and oak, whereit punctures the young bra 
es with its beak, or sucks and drains them of their n\ 
These insects are about 0.25 in length, with thorax 
greatly elevated, but rounded in front, and acutely oari 
from before the middle to the posterior tip. These insects are v©r, 
variable in color, but in dried specimens they are of a dirty yellow, witi 
V-like marks on the back. The thorax forms a high arched crest ove 
the body. The figure is magnified somewhat. 

Archasia galeata {Fab,) {Emilia auriculata of Fitch) is a very singu 
No. 21. larly-shaped tree-hopper, about 0.35 in length, having a ver 
high rounded back ending posteriorly in a sharp point ; its c 
when dried was of a brownish-yellow and evidently very ic 
faded ; it has been taken on prairie Eupatorium an<l Vero^ 
ha^tata. 
Eoplophora quadrivittata is a short, thickset tree-hopper, about 0.35 i 
No. 22. length 5 dried specimens of this insect are of a gniyish coloi 
having two short and two longer longitudinal lines of a pinl 
ish color on its back anteriorly; it was tJiken with a swee| 
net among weeds and bushes, and is raxe, but frequent 
oak. 
uvtcoph bidncta is a very pretty insect, with body sanguineous, (Say 
^Jo. 23. thorax blackish, a rufous band on the middle wings, or hen 
^^^^ elytra blackish, with two yellow or orange bauds runnin 
qBM[ across them; it was taken very sparingly when beating with 
R'^eep-uet among weeds, grass, and brambles; the insect: 
-. i/ti ti\ length. Some of the Ceroopidce are said to secrete 
•i^st«»"'*f -vbipv 'a devoured by ants. 
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Aphrapkora (Oeroopis) quadrtmgularis is a small, broad, qnadrangolaT 
insect of a light brownish-drab colordried, havinga squareor rather ^^^ 24. 
diamond brown linear mark on its back^ and is aboat 0.35 in ^^^ 
length. This insect is also known as the frog or cuckoo spittle- JBT 
insect, as its larva lives in a kind of foam or froth formed on va- CB 
rions plants, sbrabs, and trees by the larva sucking the sap from '^ 
the plant by means of its piercer or sucker, and then ejecting the said 
sap and discharging it through its body, forming small bubbles like 
froth or foam, and effectually concealing the larva from its enemies; 
it lives in security until ready to change into the perfect insect. In 
Maryland the negroes believe that the small forest horse-flies, so 
nnmeroas in the woods, are produced from these spots of foam, and it is 
almost impossible to convince them to the con- No. 25. 

trary. In Vermont these insects are accused 
of injaring the crops of hay ; it is als found on 
brambles. The larva of a species of Aphroph- 
(N'aandthe frothy substance produced by it on 
nig-weed is figured here to show the appearance 
of the foam as it is formed on the plants. 

The larva of Aphrophora {Membrcuns) parallela iti June and July forms 
a spot of white troth upon the bark near the end of the branches ^^ 26 
of white pine ; the perfect insect is 0.60 in length, of a flattened 
and somewhat oval form, and has its wing-covers deflexed like 
the roof of a house ; it is of a brown color, with blackish punc- 
tores on a pale ground, with a smooth whitish line along the 
back, and a small, smooth whitish spot in the center of each wing- 
cover; it frequents pine woods, and is very plentiful in Maryland. 

The larva ot Aphrophora (Membracis) quadrinotata^ or the four-spotted 
spittle-msect, is frequently to be found enveloped in a spot of foam ^q.^. 
on the branches of the grape-vine 5 this insect is 0.33 to 0.35 in ^^L^ 
length, of a flattened form and brownish color ; it has a blackish -^K 
spotor mark near the tip of its wing, another on the outer margin, M^ 
and a third at the base of the upper wing-covers ; as it is found so 
plentifally sometimes on grape-vines, in all probability it deposits its 
6ggs on or in the branches, which, when hatched out into young larvsB, 
Bock the sap and weaken the growth of the vine. Insects of the genus 
^jihifvphora are carried off by a hymenopterous insect, GorytiSj to pro- 
ton its nest and serve as food for its young. 

CUutoptera ( Cercopis) protem is a small insect, very prettily marked with 
yellow and black, but is somewhat variable in its omamen- No. 28. 
tations; it is only 0.15 in length, and is found in cranberry 
and blaeberry fields ; no special complaints of its noxious hab- 
its have been received by the Agricultural Department, al- 
though various agricultural papers say it is a great pest to 
Eastern cranberry-growers, injurious to the cranberry culture. 
Flooding the fields for a couple of days would effectually remove them. 
The figure is considerably magnified. 

Okstoptera {Cercopis) ohttLsa^ the obtuse or blunt (Jlastoptera is a small, 
short, broad, and blunt insect, nearly circular in form ; it ^^ 29 
^ 0.25 in length, and of a grayish-brown color in dried 
apecimens, which, when strongly marked, are described as 
having three brown bands anteriorly and a dark spot near 
^e tip; in the large specimen figured these spots are not 
ahown; it is found on the black alder. 

^f(Mmia undata is a tree-hopper, of a brown or blackish color, hav- 
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haviDg a blackish spot or mark on the lower side of the npp 
larvsB, papsB, and perfect insects appear to prefer the side oi 

N 36 J"®** ^*^^''^® ^ ^^^ ^^ ^° ^^® axils of the leaf-stalk, and tl 
^' ' generally hidden under the bud. These insects app 
gregarious, and fond of herding together in groups 
or more. They elaborate and void a sweet clammy ( 
like honey-dew, derived from the sap of the tree, w 
ing on the leaves and limbs below, gather all the dust 
causing the tree to have a very filthy appearance, 
called honey-dew is generally found on the upper i 
the leaves and branches, and evidently comes froi 
feeding directly over or above the clammy places, 
voided it falls on the leaves below, and is eagerly soi 
by ants, which, when a tree is much infested by Fi 
may be seen in swarms running up and down t 
The same remedies may be recommended for these insects as 
tioned for plant-lice and leaf-hoppers. They are also probably < 
by chickadees and golden-crested wrens, as we have seen tl 
birds hanging head downward on a particularly-infested tree ii 
ber and even in dead of winter, busily employed in searching e 
and corner for hidden insects. The figure is magnified. 

The AphideSy or plant-Uce, are exceedingly injurious to hor 
inserting their long beaks into the tender shoots and leaves 
and then sucking out their sap. These insects are generally 
small size, having antennsd of 5 to 7 joints and a long thr< 
beak, or proboscis, for puncturing plants, and then sucking ou 
Their bodies are soft, rounded or fiask-shaped, and apparently 
sist of a skin filled with a liquid ; their legs are long and ver; 
and many of them have two upright processes or tubercles on t 
part of the abdomen, from which a sweet gummy substanci 
sioually ejected, which is eagerly sought for by ants and ot 
insects. The wings are generally transparent, and the uppe 
much larger than the lowgr, and are furnished with strong 
veins, which pass outward from the costal or outer marginal vc 
wings are very much deflexed at the side of the body when th< 
at rest. Dr. Burnet states that in early autumn the colonies 
lice are composed of both males and females ; the female a 
ing deposits her eggs and dies. Early in the spring the 
hatched, and the young plant-lice puncture the plant, suck th< 
increase in size, the whole brood consisting of individuals c 
reproducing their species without any connection with a n 
species of gemmation or budding forth. These summer b 
wingless. The second generation and several others pursue 
course, being sexless, or at least without the trace of a ma 
them, and so on indefinitely until the autumn, when winged in 
are produced, which lay eggs for the spring brood of sexual in< 
Bonnet obtained nine generations and Duval seven by this ] 
gemmation in one season, and Packard states that Aphis di 
plant-louse of the pink, continued to propagate by gemmatio 
any males for four years, in a constantly-heated room. It 
supposed that the final autumnal set of plaut-lice were n 
/emales alone, but Dr. Burnet states that on examining th( 
organs of the winged individuals many of them were noi 
proper, but simply the ordinary gemmiferous or summer f 
^here are peculiar plant-lice infesting difi'ereut plants, the n 
«pe^iAA mpftt necessarily be very great. 
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bre stated, ants are very fond of the sweet gninmy sabstance 
i honey-dew, which is ejected from the anal tabes of plant-lice, 
IS been repeatedly stated on good authority that the ants. cap- 
plant-lice, carry tliem to their nests, and keep them there, like 
»vs, for the sake of having a good supply of their favorite food 
land. Dr. Walsh states that Aphides feeding on annual plants 
B in the imago or perfect-insect state. To show the injury 
Suglaud by these minute insects, Kirby and Spence long ago 
at their daninge to hops alone made the difference of the duty 
much as £200,000 (or in the neighborhood of $1,000,000) per 
more or less, in proportion as the fly prevailed or otherwise. 

however, plant-lice are subject to a great many enemies which 
y diminish their numbers. Almost all the lady-birds {Coc- 

feed ui>on them in both larva and perfect state. Minute hy- 
•ous insects, such as Aphidiusj &c., lay their eggs in the body of 
rlouse, which, hatching into little grubs, eat out their interior 

destroy them. (See Eymenoptera.) Several plant-bugs, Nobis 
ymata erosa^ Reduvius raptorius and mtiltispinostAS^ pierce them 
r ak, and suck out their jaices. (See Heteroptera.) Syrphus 
^tSj two- winged flies, also destroy them, (see Diptera;) 
, or the lace-wing fly, and Agrion, a dragon-fly, (see Neuroptcra,) 
n them, and many others, too numerous to mention here, all 
his indiscriminate war upon the helpless but noxious plant- 
any person interested in grape-culture will take a single leaf of 
ine infested with plant-lice and observe it closely, he will see 
ndividuals differing from the rest, being much swollen and of 
t-brown color, instead of the usual green, and each having a 
le in the abdomen. This is done by a small hymenopterous or 
jed fly, which deposits its eggs in the body of the doomed 
se, which, hatching into a minute grub, devours the inside of 
1, and after changing into a pupa inside the body of the aphis 
ly into the perfect fly, cuts its way out into the open air, and 
through this circular hole in the skin to lay the foundation of 
>ds of aphis-destroying flies, leaving the empty hard gray skin 
tim still clinging convulsively to the leaf. The number of these 
lins with holes in them on some of the vine leaves will tes- 
much good this little insect does to the grape-culturist by de- 
his enemies. Aphides are likewise destroyed by other hymen- 
^assalcBcus mandibulariSj which stores them up in its cell or nest 
or its young. Trypoxylon^ Allotria^ and many of the ChalcididcB 
V Hymevoptera are also l>enefactors by destroying multitudes of 
ublesome plant-lice. 

mali^ apple plant-louse. The females deposit their eggs, which 
I, oval, and black, on twigs and bark in the No. 37. 

the insect is hatched out the next spring, [Magnified.] 
3 ui>on the sap of the tree. The first broods 
3males, which in a short time, without any 
•se with the males, give birth to living young 
)rocees of gemmation, as before described. 
K) produce other young ones, which are all 
as long as the summer lasts, and it is only 
lutunm that males are produced, which, 
rith the females, become the parents of the eggs for the follow- 
\g brood, thus bearing living young all the summer, and laying 
ch can withstand the frosts of the winter in autumn for the 
I spring seajSQn^.whilo^ the^ parent insectSL in, winter ar^ d^ 
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stEoyed by the wet and cold weather ai)d alternate freezing and 

log. These ioBecta, as larva, pupa, aud perfect insect, are found 

ally on terminal shoots and ou the under side of leayes, which I 

distoited and unhealthy from their repeated attacks. The t 

winged, and has a blackish thorax, and is 0.05 to O.OS in length 

end of abdomen. The female is green, with a row of blaek mark: 

each side, aud has no wings, aud is rather larger than the male. 

insects eject a species of houey-dew, or sweet, sticky substauct 

two projecting horns or tubercles on each side of the hinder part 

abdomen, which is greedily eateu by ants aud other small insecti 

Aphis avenw, grain or oat-plant lonse, does mach injury to gra 

No. 36. especially to oats, but is also foii 

[Hsgnified.] wheat, rye, and other cereals. The 

its are much the same as the befoi 

tioued plant-lice, exceptiug that it 

that although their honey-tabes a 

developed, tiheso insects emit no hont 

in cousequence, are not followed b; 

It is also stated that they freeze 

V. stalks in winter and revive in the 

"^ The colors of some specimens sent 

; aminatioD to the Department va: 

I siderably, some of them being of i 

or dull green, while others were o 

cidedly brown color. The feet an( 

are generally of a darker or nearl. 

color ; length, 0,05. 

Aphia goisypH, or the cotton-plau 

is a great nuisance to the planter 

ciallywhen the plants are very et 

then they are more liable to succumb to the attacks of these i 

"" "" as by sucking out the sap they 

the stems, and in fact frequently '- 

plants before they have attaiue« 

ciout maturity and strength to m\ 

their repeated attacks. Their hal 

mach the same as the rest of the A 

and their colors vary from green fc 

cided yellow, striped with black 

upper side of the thorax. A dk 

description of them may be found 

Patent-Office Agricultural Kepi 

1855. 

Aphi$ persme is destructive 
peach-tree. Harris says that lar 
PK, and perfect insects live toge 
crowds noder the leaves, causinj 
jy their punctures to become thickened and curled, forming I 
vith corresponding crispy and reddish swellings above, aud 
<o faU to the ground. But may not this so-called curl be 
)y a fungoid growth or by a sudden change of temperature, aj 
^'mes the Aphides are not seen until long afler the curl has been ob 
^"d frequently not a single plant-louse is to be found in or on th( 
jtirled and deformed leaves? We have, moreover, often observ 
;his so-called curl appeared almost immediately after very cold 
uid warm days in the spring, and the leaves were yet very you 
:"nder. These deformed leaves freqaently fall off and are repli 




[Hagnifled.] 
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>efore the end of the season, but it must necessarily very much 
nd weaken the tree to lose its leaves before its natural season 
ding them. Winged individuals of the Harris peach-tree plant- 
3 described as black, with the under sides of abdomen dull green ; 
and bases of thighs dull brownish, and the horns or honey-tubes 
as the abdomen. Dr. Fitch considers it different from the 
phis of England. Colonel Wilkins, of Riverside, near Chester- 
d., a very extensive peach-grower, last spring wrote to the De- 
it of Agriculture that an aphis or plant-louse similar to those 
( his peach-tree leaves was at work on the roots also, and was 
hem by hundreds. Prof. P. R. Uhler, of the Peabody Library 
more, to whom Colonel Wilkins applied, visited the infested 
•chards, and found the statement to be perfectly correct, and 
underground aphis or plant-louse, not differing from those on 
res, was doing immense injury to the young trees by sucking 

3. Professor Uhler also stated that both insects are different 
) Aphis persicas above mentioned, and probably is a new species, 
Jlied to, if not identical with, the Aphis chrysanthemi of Europe. 
K^ts on both roots and leaves were about 0.03 in length, with ttie 
of a broad Florence flask, of a blackish-brown color, and the 
eties could not be distinguished from each other when placed 
If these peach plant-lice work under ground on the roots, 
I Dou be advisable to saturate the earth around the trees with 
le-oil, or soft-soap suds, or dilute carbolic acid 1 Tobacco or lime 
)ured around the roots in spring as soon as the firost is out of the 
might destroy the first broods and thus diminish their numbers, 
chips, soaked in boiling water, have also been recommended, and 
boiling water poured over the roots iu the spring might destroy 
it might also injure the tree, although many farmers who have 
) boiling- water process, as recommended for the peach-tree borer, 
exitiosa^) a lepedopterous insect, have reported that the insects 

royed,while the trees remained uninjured. These experiments, 
•, were tried in winter, when the trees were torpid- When in 
uses, plant-lice may be destroyed by tobacco smoke. Syringing 
t^ with whale-oil, or soft-soap suds strong enough to kill the lice, 
strong enough to injure the plants, is also recommended. Lime- 
inkled over the plants in gardens is said to be beneficial ; a sola- 
;al soda is also said to have been used with good effect, and Dr. 
1 recommends 30 parts of unrectified cheap petroleum mixed 
) parts of water to be sprinkled over the plants. As almost 
ind of plant has its own pecidiar plant-louse— indeed, many 
)f plant-lice are said to inhabit the same tree, and it is likewise 
t if these lice are transplanted to other kinds of plants they will 
) take nourishment and will die — ^it will be useless to enumerate 

I we have already mentioned, excepting to observe that almost 
iriice have very much the same habits, sucking the sap from 
{hrubs, and trees, and living either above or under ground, and 
iber of species cannot be known until a catalogue is made of 
us alone. 

us caryce, or hickory aphis, is a large aphis found in clusters on 
Br side of limbs of hickory, oak, and basswood and No. 40. 
July and August, puncturing the bark and sucking 

The insect is 0.25 in length ; to tips of the wing, 
id across the wings, 0.72. It is of a black color, 
with a bluish-white powder. The thighs are of a 
wny red, and the wings are transparent. Dr. Walsh 
i on the same tree numerous aoterous females, which 
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lived mauy daya, and laid their e^ga in confinement, bnt died w 
out assuming wings. 

Another species, Lachnua atrobi, or the white-pine aphis, is foand 
white pine, and sometimeB gives the bark of the trees a pecaliar bl 
appearance. The eggs are oral-elong-.ite, shining black in color, i 
are attacbed in regalar rows of from five to twenty, but usually in re 
lar rows of eight, to the tbreatl-like leaves of the white pine in Seph 
ber. The females are wingless. 
Eriosoma lantgera, or the woolly apple-tree blight. These insects 
No. 41. propriate tor theirgenerLCuametwoGreekwor 

signifying wool and body, the insect being l 
tially enveloped in a cottony or wool-like » 
- tion, famished from its own body. The eggs 
( deposited in crotches or cracks of the branc 
or bark, often at or near the surface of 
gronod, or on new shoots springing from 
parent tree. Tbey are mostly enveloped ii 
cottoD-like snbstance, the youDg insects inai 
down, and are batched out in the spring, 
larva, popa, or perfect insect they are eqoi 
injurious, sncking the sap, and, when nnmen 
do mach injury to the trees. These insects 
> 0,10 to 0.12 In length, and are gregarions, ft 
ing in societies, which, when seen from a short distance, resemble st 
biuichea of cotton adhering to the trunk or branches of the tree. ! 
insect, when denuded of its cottony covering, is egg-shaped, aod i 
dull reddish-brown color, with blackish head and feet; when nndi ir 
and feeding on the tree, it has a toft of white down on the hind 
the body, which is very easily detached when roughly handled, i 
woolly plant-lice also produce warts or excresences with their po* 
beaks, and, when in great numbers on a young tree, cause the 1< 
turn yellow, wither, and fall. The young ones are produced uiivc 
summer, but in the fall the females lay eggs which are able to witha 
the cold of winter and hatch out into young lice the following bod 
Dr. Yerrill states that, in Connecticut, in the middle of October, i 
the wingless neaters, a large number of males and females appe , u 
ing well-formed and rather large wings, in other respects closely i 
bling the rest, and having but little down on their bodies, very pmi 
and of a black color, the winged females of which are able to fly A 
tree to tree to deposit the eggs to be hatched out next spring. V 
the downy covering of these insects is removed by wind or rain, an 
supply is readily produced, and they are said to be able to withstau 
very considerable degree of cold without perishing. These insects h. 
no boney-tubes, but frequently eject drops of a sticky substance f\ 
the extremity of their bodies. In order to destroy these pests, it hash 
recommended to have the insects well scrubbed off with a stiff b 
wd the infested parts of the tree immediately afterward well cove 
Tith a varnish of shellac. Painting the iryured places with a tli 
coating of whitewash, well mixed withsoft soap or weak giae w 
■fill also destroy the insects, and has been highly recommended, j 
"oma vtali of Europe is said by 0. II, Sorsby, I<\ R. S., in the QaarQ 
bornal of Microscopical Science, in an article on the coloring-matte 
""le of the ApAtde*, to produce a red coloring-matter between cochii 
-' -1 the biemoglobiu of vertebrate animals. 

^Vto«onta {F&mpkigxu) pyri, or the apple-tree root-louse, Bometii 
..,^ "inobiigiiry toiVple-tzMB,&o,, by fonniaggallsoQtheioota,] 
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Bmall potato(>s, 2 or 3 inches in diameter, jnst beneath the gronnd. 
Walsh does not think this insect identical with that which is doing so 
mnch diiiuage iu Europe, either from description or habits. Ponring 
lMilmg\vater over the rootshas been recommended as a remedy, but some 
of our correspondeuts hare complained of their trees being injured by its 
Hp|)licHtion. However, it is said that water heated from 120° to 150° will 
kill the lice without injuring the tree. This remedy may serve among 
jouDft trees, bat large old apple-trees would probably not be benefited 
bj (Ills npplication. These root-lice are destroyed by severiil parasites, 
aoroD;; which are reported Ercophilvs mali, a Chalcit, (Bee Bymenoptera;} 
Pipiria radieum, a two- winged tly^ (see JHptera,) &c. 

An iusect closely allied to Ertosoma imbricata is found very aban- 
ilaotly on birch id Marylnnd in October. No. 43. 

HieM iusects cluster together on the twigs, , 
auiUiavethe appearance of down or masses < 
of cotton ; when disturbed, they present the 
wrjsiogular appearance of many small spots 
(4 snow-like wool or down moving up and 
dovD by jerks, the hinder parts of the insects 
Imogcovered with this downy secretion, Ihey 
ue gregarious, and cluster together as close 
u tbey can crowd on the ends of the twigs. 
In tbeautnmu the winged insects appear; tiie 
wtDgless individuals are of a pale or yellow- 
(iteo color, veined with broffo, and are 0.05 
to 0X16 in length. This Insect, as before 
Utted, resembles the Erioaoma imbrioata, or 
beech-tree blight, which is described as 
"woolly lice infesting the terminai twigs of 
flit beech, and which in the wingless state have the habit of cootinaalty 
vuging their tails op and down." The figures are maguified. , 

Sriotoma tesaelata was fonnd on birch in Maryland, in clusters near 
Qteendsoftwigs, intheautumn. It is of a black color, Nn-is. 

iltb white spots on the fore part of its body, and is 
torered with a snow whit« down or wool on its hinder 
fwt, hke those before described. With its woolly cot- 
sing, the wingless females measure aboat 0.16 to 0.20 
is lengtii. i 

A ipecies of Ehozohiue, or underground plant-louse, | 
n* one season very destructive to the cultivated ver> f 
Ho. u, beuas iu the giirileus of the Department of G 
Agriculture, Washiugtou, 1). C, clusteriug U 
• iumassesoutheroot8Uiiderground,andsack- I 
ing the sap from the plants, and thereby so 
weakening them that many died. Mtrat prob- 
ably, however, had a strong mixture of tobacco and water, 
or soap-suds, been applied in time to the roots, many of the 
plants might have been saved ; but the cause of the iAJarT- 
being hidden underground, nothing could be seen to indi- 
cate that the plant was uot iu perfect health, nntil snddenly the 
leaves turned yellow and the plant died. These insects were 
about 0.10 to 0.13 in length, of a swollen round form, and ap- 
parently bloated almost to bursting. They were of a brown 
^loT, and covered with a whitish powder or bloom ; no winged iadi- 
Tidoila were observed among them at any time. 
fmpUgm vit\foUa of Fit^ 1856, {Ihatslotf^usra^ atianuxy ISffQ 





40 HEPOBT OP THE COMMISSIONER OP AQEICULTnEE. 

grape-vine-leaf gall-lonse. Tbe insect forms gaila on tt 

der side of the grape-vine leaves, and altiioiigh they a 

• to do comparatively little injary to the vine, they te 

tremely interesting to vine-growera, as having been 
■ Professor Eiley and other entomologists to be anothci 
; of the Phylloxera vastatrix or the grape-vine-root gall- 
" so destructive to the vineyards in France and elsei 
The female of the grape-vine-leaf gall-lonse, after fixin 
self on the npper side of a loaf, by constant saction and tbe 
tion prodnced by continued pnnctnre, causes a gall to swell 
nlarly ou the under side, while the upper side gra<lual1y becomes ( 
or hairy and partially closes, forming a little bag on the nndei 
with a small opening on the upper surface, surrounded with ha 
fllameutfi. In this bag or gall the female lives, and deposits from 1 
some hundreds of small yellow eggs. Dr. Shimer states that t 
500 eggs in one gall, which is doubted by Walsh, who estima 
probably two hundred eggs will be the average number laid u 
female. The figure ia magnified. 
Fhylloxera vagtatrix, or the grape- viae- root gall-lonse, is by man; 
No. 46. mologists supposed to be another form of tbe Pemphigi. 
V ^ foliceabove mentioned, but that, instead of living above g 
j^r^ and forming hollow bag-like galls on the leaves, it lives 
^Ijffl^ ground on tbe roots, upon which it forms knotty swellii 
^^^ galls. Mr. Eiley, who has paid more attention to the n 
Q^^Jl history and bablts of this insect than any other entom' 

^^ io this country, is of the above opinion. The young 
rootHlDhabitiog type {Phylloxera vastatrix) are absolutely on 
gaiahable fh>m those batched Id tbe leaf-galls, [Pempkigtit vi 
of Fitch,) and tbe gravid apterous female difiers in no r 
from tbe mother gall-loase. There is, however, a different > 
ducing form, which, as it molts, becomes tubercled and mo;^ 
gate or pear-shaped. Some of these tubercled individnals i 
without wings, while others acquire wings. The insect is found ( 
roots iu all stages during the summer months, and in spring, wh> 
sap begins to circulate, eggs are deposited, and th© young lice by si 
produce the swellings produced on the roots. The wiuged lice b< 
emerge from the earth as early as July, and the female has only 
three large eggs in her body ; and Professor Biley says that her 
duty ia life is to fly off and consign her two or three eggs to some 
vine or bud, and that the lice hatching from these eggs constitu 
flrst gall-prodncing mothers that form the excrescences on the leav 
have a great number of eggs. These insects attack both leavt 
roots in the summer at tbe same time, bat the roots appear to t 
infested wbeu tbe leaf-galls are abundant, and may be exti 
abundant on tbe roots when no galls whatever are seen on the lee 
order to prove the identity of tbe leaf-gall louse with the root-gal 
of the grape-vine, it is stated that very young gall-lice hatched fn 
eaf-galls have been transferred to the roots, and by snccessfully fi 
.hero on roots the smooth-skinned gall-inhabiting type gave birth 
mbercled root-inhabiting type. In our own exijerience, however, 
experiment, several small vines were placed in a kind of Wardiai 
>aving the roots covered with the swellings and tbe rootrinha 
jpe, {Phylloxera vastatrix;.) Other healthy vines were also potte 
tlaced in juxtaposition to the infested specimeus, in order to see 
^all-inhabiting type would make their appearance in the spring t 
eaves. The vines wintered safely, and iu the spring and summe 
aaced l«»-i;f healthy leaves on which so galls whatever made tht 
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pearance. In tlie Departmental greenhouse a few of the grape-vines 
nereBomacb infested with the leaf-gall lice that they had to be cot 
down; Ettll the other vines in the same house were never trontjied with 
tbe root-inhabiting insect ; and when many dozens of vines, both under 
gloss and under common cultivation in the open air, were closely 
searched by M. Flanchon to prove the existence of the root-louse among 
tbevines, only half a dozen specimenscould be procured. We ourselves 
will Dot express an opinion ou the snbject of the identity of the two 
insects, as we have no opportunity to watch the root-lice in our neigh- 
borhood, but will merely state that, althongh the leaf-gall louae was 
very pleutiful in oar gardens one year, not a single root- louse could be 
fonad either the same season or the nes:t, and, although much wanted 
for experiment, not one could be procured excepting by sending to tbe 
other States where they were said to abonod. The remedies for this 
root-tonBe of the grape, recommended by various authorities, are too 
nniBeroua for a short report like this; but watering the roots with 
hot soap-suds or tobacco-water has be«n highly spoken of. Carbolic 
acid added to the water at the rate of one-half of 1 per cent., poured 
into holes made with a crow-bar, will permeate the ground and destroy 
the lice. Sulphnret of calcium dug iu around the roots of the vine has 
also been recommended. M. Gtacbez, in a recent namber of Comptes 
Sttdu, states that by planting rows of red maize boiweea the rows of 
grape-vines the vines are shielded from the ravages of the Phylloxera, 
tbe iosects abandoning tbe viue-roots for the root^ of the maize. 
pother experimenter reports that he found an effectual remedy in 
dialing a trench four inches deep around Iiis infested vines and throw- 
iOR io 500 grammes (a little over a pound) of slaked lime, and then 
whitewashing the vine after having removed the bark; the remedies 
proposed in the European journals to destroy this insect, however, are 
too QDmerons to quote in this report, and as every writer thinks his own 
remedy the best, and reports it as infallible, nothing can be relied upon 
until it has been tested by competent persons in this country. Soot, 
^t, sQlpho cyanide of potassinm, lime, and wood-ashes are said to be 
HMful, if applied in proper quantities either above or under gronnd 
■lonnd the roots of the vines. 

A^pidiotus (Coccus) gUmerii, or the mnssel-shell orange-scale insect, 
IB fonnd on the orange in Florida, "•. " 

where it does much injury to the 
wange-trees, sometimes killing whole 
<^ee-groves ; it is found also on 
cUroD and lemon trees, and was 
fwnd sparingly on a camelia grown 
under an orange-tree. The temale 
xale(c) is from 0.06 to 0.08 in length 
•"J 0.02 in breadth, and resembles 
^^ apper half of a miniature brown 
""Jsael-sheH with its flat side down- 
ward OQ the leaf. These scates, 
'hen placed singly and not crowded 
'■^gether, are generally straight in 
foTin, hut when in clusters, they are 
KTvedtosnit the inequality of the 
inrfaee or contiguity of the neigh- 
poring scales, (c.) The insect itself 
^ aii^tered nnder the scale, and is of 
^aofttoiisi8teoce,resemblingagnib, 
having tbe body gradually tapering from neartbo tail to the auteriorpart, 




42 REPORT OP THE COMMISSIONER OP AGRICULTURE. 

which ends somewhat obtusely. The insect, before it has laid its 6] 
is of a rosy pinkish color, and often of a creamy yellowish. From 
under side of its breast proceeds a sucker, or trunk, by means of wl 
it extracts the sap which constitute3 its food. The female deposits 
eggs, which are of a pinkish color, to the number of 20 to 30, in pan 
rows, under the scale or outer shell, and decreasing in size graduall; 
the eggs are deposited, she finally dies and dries up at the small 
of the scale. The eggs hatch out in a few days in the same ordc 
which they have been laid, those near the obtuse end of the scale ha 
ing first, when the young escape from under the scale at the i>oste 
rounded end, which at that part is slightly elevated from the lea 
order to afford a means of escape from the parent scale of the yoi 
coccus. When very young these insects resemble small mites, 
which they frequently have been mistaken. They have six legs, 
antennae, and are devoid of any shield-like covering ; they run ab 
for a day or two with rapidity in search of some unoccupied or fa' 
able spot on the leaf or branch in which to insert their suckers 
extract the sap from the tree, and it is at this time that they can n 
readily be destroyed, as, being without any scale or shield-like coverj 
their tender bodies can readily be reached by any liquid solut 
which, when the insect is older and protected by its waxy scale, wo 
otherwise run off without affecting the grub beneath it. After 
place is selected the beak is inserted and the insect settled for lif 
slight film is formed over its back, (2»,) and the soft-bodied insec 
hidden from view, when it gradually increases in size, assumes a bn 
color, and grows until it reaches maturity, when, after impregnatic 
the small midge-like two- winged male, the eggs are fertilized and 1 
out into the small mite-like insects before described. The scale cu 
ing the male coccus is much smaller than that of the female, and 
perfect insect, instead of remaining like the female a soft-bodied g 
all its life, finally appears as a very minute fiy, having two perfect wii 
which it uses to fly abroad and visit the females on neighboring ti 
These males are ouly 0.01 in length and of a pinkish color, b 
black eyes, and their anal extremity is furnished with a long cm 
bristle-like appendage. A more full account of this insect may be fo 
in the Patent-Office Agricultural lieport for 1850, p. 256. They £ \ 
Btroyed by minute parasitic insects, Chalcididcey (see Mymenoptera^) 
birds, Coccinellidce, {Coleepteray) and several heteropterons insecu 
plant-bugs, &c. The best method of destroying these insects was £b 
to be by syringing the trees both from above and below with whal< 
or sofbsoap suds mixed with a small quantity of Peruvian guano, e^ 
three or four days, as soon as the young insects had hatche-d and v 
running about on the leaves unprotected by the waxy scale or cover: 
which they acquire as soon as they fix their beaks in the leaf to ae 
<^own for life, and which protects the older ones from the liquid. ' 
guano also, dropping from the leaves on to the ground beneath, fertil 
it, and causes a healthy growth, which is favorable to throwing off 
old or dead scales. Many planters who have complained of the ineifi 
i)f this remedy, upon questioning, have acknowledged that they sy riu^ 
heir trees only occasionally, and not at regular intervals of two or tfa 
aays, thus giving the young naked insects time to form the protect 
a'^ale or shield between the syringings and lay the eggs for fresh c< 
•**^. Others state that they have carefully followed the directions, 
*x3Lseenodiminutionof the numberof scales on the tree. ThiSyhov 
s because the old dead female scales remain, adhering to the bi : 
'^trrf^ until thrown off by a oew and vigOEona growtL If aooh 
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be examined they will mostly be found empty. If, howeTer, new small 
sealesshonld appear, it is becaase some of the first brood have escaped 
between the days of applying the remedy, and the syringinjj should be 
oontinoed until no young scales appear on the tree. 

Another scale-insect, Aspidiotus citricoUij (afifinis,) was found on im- 
ported lemons in Jacksonville, Fla., 1857. This No. 48. 
insect is said to be allied to Aspidiotua (Coccus) 
citricola of Boisdnval, which has been very injur- 
ioas to the orange in the maritime Alps in North- 
ern Italy. It is much broader than A. gloveriij 
aod more of the shai)e and color of an oyster-shell 
than of a mussel. It is mentioned merely to ap- 
prise orange-growers of its existence, and to warn 
tbem to examine all imported fruit well before in- 
trodociog it on their plantations. It is said to be 
destroyed by a hymenopteroos insect, Coccophagtis. 
The figure is magnified. 

A^^iotua canchifarmiSf or the oyster-scale insect of the apple, is ex- 
ceedingly injurious to the apple and many other ^ « no. 49. 
frnitrtrees— apricot, cherry, crab, currant, pear, 
plom; it occurs also on lilac. The female lays 
Aom 12 to 100 white eggs under the scale. The 
ytmng, which appear in June, are at first reddish 
u>d lesemble mites ; they run over the twigs and 
leaves, and, like the orange mussel-shell coccus, in two or three days 
they &x themselves to one spot and settle for life, and suck the sap of 
the tree. Harris supposes the shell-like covering is secreted from the 
Kufaoe of the body, and is identical with the flocculent matter which 
eindes from certain Aphides. Dr. Shimer, however, considers the scale 
to eimsist of cast skins of larvae cemented together. The insect under 
this scale is of a soft consistence, and injures the tree by sucking the 
np. The scale itself is oblong, about 0.10 to 0.15 in length, of a brown 
e(to, and irregularly ovoid-shaped, like an oyster. These scales are 
sometimes so much crowded together as to cover the whole surface and 
c^Qse the bark to appear rough; they are frequently bent in the middle 
and curved at the smaller end, which is pointed. Mr. Riley, in his re- 
PMof 1873, has renamed this insect Mytilaspis pinicorticis, and given 
^ reasons for so doing. This insect is destroyed by many parasites, 
^ODg which is a mite, Acarusmalua of Shimer, (a hymenopterous insect,) 
^^eUnus mytelaspides of Biley, several lady-birds, Coocinellidce, &c. It 
^ ioond on many fruit-trees, such as the apple, crab, pear, plum, cherry, 
l^cot, &c. The remedy recommended is to scrub the bark with a stiff 
t'nish and soap-suds a few days after the trees blossom, as the young 
Mthen hatched. Several other remedies have been recommended, 
SQeh as carbolic acid and water, &c., but none appear to be as effectual 
^ the soap. The figure is magnified. 

'AjpidiotiM Harrmi, or the American bark-louse, is indigenous, and 
Joes not injure the trees as badly as the A, conchi- No. go. 

'Orinw, or the imported scale-louse. The scale is 
*bout0.06 to 0.08 in length, of a broad oval form, 
^^ pure white in color; the eggs, which are laid 
^^ier it, are of a red color ; it is found on apple, 
fountain-ash, and pear. The figure is magnified. 

Aipidiotus pinifolice, or the pine-leaf scale-insect, fixes itself upon the 
l^ves or ne^es of the white pine, and is abundant on the pine leaves 
Qi somo part* of Maryland^ iik thit form cf minute white elongate 
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scales adheriDg to tbo dark-green needlc-Iike leaves; these Bca 

sometimes crowded togetber, but nanaliy they are disxwsed in i 

No. 51. The scale appears externally to be composed oi 

different oval scales, with their rounded i Is 

5^3 lappiDg each other. The first scale is very tut 

n brown in color; the second is about three tiu 

1 size of the first, and of a lighter color, while thi 

and last scale is quite large and white. It is ■ 

length, and the female lays from 28 to 32 ova 

with rounded ends in the case. These eggs an 

ish in color and crowded together under the 

When the female has laid all her eggs, she dl 

dries up at the smaller end of the case. Weha^t 

the lady-birds (Coccineiio, in Cokoptera) in Man 

April busily employed in making holes in the cpses in order to get 

eggs, which they eagerly devour, besides which, when the trees ar 

tated by the wind, almost all the onhatched eggs are shaken oat 

opening made by the lady-bird and fall on the ground, where they ] 

Some persona l^^e supposed thisinsecttobetheadult stateof the 

pinUiortis, another insect which appears as a downy patch on the t 

the same tree. The figure is magnified. 

Leoanium hesperidum is another scale-insect, found upon the < 

No. 52. and lemon trees in Florida, but not in as great nu 

as the mussel-shell scale-insect first mentioned. It 

not crowded so closely together, bat is scatten 

, sparsely over the leaves. It is shaped like an o^ 

t«r-sheU, with s brop.d flat margin all aroand the < 

part. Anteriorly, it has an indentation on each s 

similar indentations marking the thorax, and om 

§ ^^ notch the posterior portion of the scale. These in 
oH^ tions cross the flattened margin of the scale, and 
MlBt the convex and darker part. The very young inse 
tt^B Boft-bodied and yellowish, with six legs and two an 
^^^ The posterior ])art is notched, and terminates wit 
hairs or bristles, which soon disappear. Should this insect incn 
as to be injurions, the same remedies can be naed as for the ot 
cies. The adnlt scale ia about 0.06 to 0.08 in length ; color bru 
The flgnrea are magnified. 
Lecanium acerkorticis, (Fitch, 1839, p. 776.) Maple-bark scale- 
This insect was found on a silver-maple in the I 
, sonian grounds in Washington, and is also foi 
' other maples in the neighborhood. It is very c< 
nous from its great size and the snow-white c 
appearance on the twigs and branches. The 
when mature, is of a brown color and partially covers a mass of 
white cottony down, which protects the eggs and young bark-lice 
•we under it. The young insects wander away &om the parent 
"ind afterward fix themselves to the bark. The males are probabl 
finged, somewhat resembling the Lecanium juglandi/ex, as desoril 
">r. Fitch. Lecanium acericola, on maple, and Lecanium maclu 
".e osage-orauge, are probably only varieties of the same insect, 
■isects, however, do very little injury, as they are not very abund 
')occus pinicortids, or the piue-bligbt, is sometimes very abund 
,1.0 pine woods of Maryland. They ^queut the smooth bark aroai 
»«")ecially below the axils where the limbs are given out from th) 
iQuk. The injury appears like patches of white floccnlent down, 
.rfi- w »iimtebark-lice,ofabroad,oval,neatlyliemisphepioal,fotta. 
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0,01 in length, soft- bodied, blackisl^m color, and coated over with a mealy 
powder. This insect was once eironeonal y sup- ko. 54. 

posed to be the preparatory state of the Aspi- _.,. , 

^tw pinifoUa before mentioned. f , J r^,--'>\ J 

Afcurodes (!) is a minute lour-winged insect, ] !^ "fe-^/*^) ti 
No. 55. one-sixteenth of an inch 

iQlength,ofadullwhite ' 
J color, and is sometimes > <^,i ?iiy_'_ 
found on the apple and ) ,^ ^ 1 -" - 
crab. Aleurodes vapo- [ ■ ■ ' -^ 
rarium, mentioned by ' 
Dr.Fackardin the Mas- 
sachusetts agricultural report for 1870, is 0.04 in 
lengtli, yellowish- white in color, with snow-white wings. It infests green- 
houses, and was found also out of doors ou tomato-leaves, and is not 
nDCommon at the Agricultural College of Massachusetts oa strawberry- 
plants. The figure is taken from Westwood. A species of Aleurodes 
lias been taken on Gornns. 

I>ortbegia[t) eataphracta, a European species figured in Westwood. 
Tlie males ouly are provided with wings. The antennie are No- 56. 
long, and nine-Jointed, and the abdomen is ovoid, ending in 
a boahy mass of threads. The female is covered with elon- 
gated flakes of a waxy secretion, which, in some species are 
nearly an inch long. The male insect is terminated by a , 
thick pencil of delicate white set*. Dr. Fitch mentions a 
species, Dortkeaia celastri, which is found on the celastrus. 
Tbe Pedtcu^tdfS, or lice, are said by Professor Verrilltobe low, depraded 
Bmiptera, destitute of wings, &o. Dr. Packard places them likewise 
in tii6 Eemiptera, Leonis places them after Cnccusiu the Hninoptcra, and 
therefore we have placed them provisionally at the end of the Homoptcra 
until a better place is found for them. They are blood-suckers, aud live 
on mankind and animals, and on mankind certain species attack only 
certain parts of the body. The figure la magnified. 

Pediculiu {humeMUs) capitis, or the human head-louse, is always found 
on the head among the hair. The males are smaller than No. 57. 
the females ; the latter lay about 50 eggs, which a<ihere to 
the hair. These insects, after li days, are said to bo able to 
pr^P^tfl their species. They do not attack the smooth and 
liairless parts of the body, but generally confine themselves * 
to the human head. Another species, Pedicvlus vestainenti, 
^e clothes or body louse, confines itself to the smoother, 
™rle8fl parts of tho body, aud hide themselves in dirty gar- 
""Biita, They deposit their eggs near the body, in the clothes 
™d in the creases of the linen. There is a third epecies of 
jj^Wei Pediculvg pubis, the crab-louse, or gray-back, which is a much 
™^ader square form than the other two species, that has No. 58, 
wen a great scourge to soldiers in time of war. This in- 
sect haa been named the crab-louse from its broad cral>- 
hke appearance. Itisof agrayishcolor; the head is small, 
J^dappeara to be united with-the broad body witboutany 
"'orai; it inhabits the hairy part of the body, under tlic 
anas or shoulders, in the beard, &c., but appears to avoiil f 
the head. These insects pierce deeply into the skin of 
™ankind,and produce an intolerable Itching. Jlen^urial 
P'Qtaient was formerly used to eradicate these pests, but 
"lot robbed off, or even washed oS', as soon as it has 
*™«t«d its Dorpose, or, if the patient is exposed to the cold and wet, o' 
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the ointment remains on the skin too long, the mercury is apt to be ab' 
eorbed into the syntem, and will, in many cases, produce salivation. 
The essential oil of bergamot, or uuy other essential 
oil, rubbed into the skin, is said to be an effectual 
remedy, and not to have any injurious effect what 
ever, excepting a little nmartiug when first applied 
The seeds of a larkspur, Delphinium, sometimes callet 
' " slave's- acre," are said to be an efl'ectiial remedy tbi 
head-lice; but deaniiuess is the most effectual pre 
ventive, and all the clothes should be scalded befon 
imttiiis on again, as most of these lice frequent!; 
hide themselves in the folds of the linen, and an 
thus carried from one person to another. These figures are magnified 




REPORT OF THE CHEMIST. 

f^iu : The unfinished investigations mentioned in my last report havi 
been completed, and have aS'orded results of great value, but th» ana 
lytical work relating to now investigations has been materially ar 
fered with by the preparation and care of the collection iu the 
Internatioual Exhibition in Philadelphia, and I have, therefore, ua 
little to report. 

The iuvestigations that have been completed are as follows; 

1. On the exteut, compositiou, and value of certain deposits of bat 
gnano iu the Southern States. 

2. On the proportion of tannic acid iu Americau tanning materials. 
S. On the composition of^wines from some new varieties of America) 

gra[)e8. 

4. On the presence and amoaut of oKalic acid iu Mesembryantki 
crastnllinjim, and composition of the ash of the same. 
r>. On the compofiition of the ash of Saeda cali/orHtca. 
a. Analysis of a green sand marl from Maryland. 
The collection prepared for tho International Exhibitiou by the divis 
ion nnder uiy charge consisted of specimens of soils, marls, and fertjl 
izors, and of those agricultural and horticultural products the valne o 
which dc'pouds upon their chemical composition, aud the utilization o 
which involves chemical processes. It contained not only raw mate 
rials, but also specimens from the different stages of the processes of man 
iifauture involved in their utilization, and were so arranged as to illna 
trate as far as they would the processes in question. The classificatioi 
of the collection was mentioned in my general report to you, and it ji 
therefore unnecessary to detail it here. The list of the materials wil 
be published iu a special catalogue, but I deem it of considerable iutei 
-;st and value to incorporate here a sketch of tho American methods o 
manufacture of cheese, with analyses of the materials and products ex 
hibited, prepared by Prof. G. C. Caldwell, of Cornell University, Ithaca 
\ew York. 

The collectioD Tor the illnstratiOQ of the maaafootiue or tbe nrodQcte of the dair; 
irepared and anslyzed at the laboratory of ai;ricaltural chemistry ffi Cnrocll Uaiverait; 
■0 the reqaest of tbe Departmeot of A^icnlture, Mid placed in its cibibit at tbe Cnn 
^DDial, couaiate of aamptea obtained directly from dealera in dairy aupp]ioa,orfr 
ictorien or private manafactarera of batter or cheese. 
It iMxias uatarally with salt, reDDet, and aouotto — the first being nniversaJIy qw* 
m the •naanfactuie of both butter and obeese. the aeooad alwaya iu the manoaioti 
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of obeeie, aad the lastrinentloiied unbetance being very commonly need in coloring 
both batter and cheese. 

In ref^urd to the samples of SAlt, four of wbich are of English manufacture and one 
of American, the chemical aoalysia serves the useful purpose of showing that the dif- 
ference between them is very slight, and in practice would appear to amount to noth- 
iDg at all ; and it also shows that the best American is fuUy equal to the best English 
product 



SynooMMlt 

ABhton's 

Dean Brotlieni. 



Pnre aalt 

calo. from 

the ohlor- 

iua. 



97.74 
97.71 
97.65 
97.99 
97.77 



Lime. 



0.4 

0.59 

0.55 

0.47 

0.53 



Sulpbtiric 
acid. 



0.62 
a9 
0.74 
a72 
a 91 



Of theuinotto, the seed itself, from which the coloring matter is obtained, is shown; 
this is used by some dairymen directly for the preparation of their coloring matter ; 
then comes the so-called basket annotto, the usual form in which the coloring matter, 
extracted from the seeds by water, comes to market ; there are exhibited also two 
preparations of annotto made in this country, the annottoine and the golden extract 
ofaoDotto, both of which are quite free Irom any injurious ingredient; their use is 
preferred by many to that of the crude article. As there is no satisfactory method of 
determining the proportion of coloring matter in this substance, the results of the 
chemical analysis of its various forms in use among dairymen have little practical 
value; they do show, however, a very great difference between the three grades of 
basket-annotto, for that which is richest in organic matter is probably richest in 
coloring matter. 



BaiketMmotto.. 
ABnottdne 



\ 



Kal 
Na3 



ITalw. 



32.64 

22.96 

44.18 

9.13 



Ash. 



ia78 

28.83 

8.34 

4.66 



Organic 
m%tter. 



56.58 
4a 21 
47.48 
86.21 



Of rennet, two samples are shown, the domestic and the foreign. There being no 
known means of estimating with any accuracy the proportion of the coagulating 
principle of the rennet, no analysis was made oi these samples. 

While in Europe there is a great number of methods of making cheese, with as great 
▼tfiety in the character of the products, our American dairymen confine themselves to 
A few methods ; in fact, three different types will represent the main bulk of the man- 
'ittctore at the cheese-factories of this country. 

Oonceming the most common mode of manuuusture, that which yields the so-called 
whole-milk cheese, made from the whole of the milk, without any skimming, the main 
details of the process are familiar to all who are interested in the subject. Therefore 
weBimply give below the results of the chemical analysis of several samples obtained 
"^^ diJSerent parts of the country, and represented in the collection : 



Hew York tnctory-chtfuee. 



fNo.l. 

No. 3. 
Ko.4. 



^^■•Miaaetts £aotory-cheeee.. | ^^ J- 

Miine factory.chee0e, Jersey milk 

wiiooiiaij) factary-oheeae 



Water. 


Affh. 


¥aU 


31.41 


3.53 


37.88 


35.68 


3.60 


35.15 


35.24 


3.23 


35.68 


33.73 


4.05 


35.57 


34.18 


3. 02 


3a 92 


38.5 


3.73 


31.19 


2a 11 


2.71 


41.03 


3.^49 


3.34 


34.05 



Caseine, 



27.18 
2.5.57 
25.85 
26. C5 
28.88 
26.58 
2a 15 
26.1-2 



^the second method of manufacture, that by which the ordinaij skim-cheese is 
P'^ooed, the usual proportion of cream being taken from the milk jot the manufact- 
^^ of batter, two varieties are presented. By the one method, and that which is in 
>DQst common practice, the skinimed milk alone is used for manufacture into cheese; 
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by the other method, which has been but recently in trodaced, the battermilk is adde 
to the Bkim-milk ; the fresh milk is heated to 130^ Fahr., cooled to 65^, allowed t 
stand from twenty-four to forty-eight hours for the cream to rise, and the cream i 
churned sweet. The results of the analysis of the two kinds of cheese are given Im 
low: 



Common skim-cheeae 

Scalded milk and buttonnilk cheeac. 



Wftter. 



43.38 
14.48 



Ash. 



3.63 
4.50 



FaK 



20. .55 
15.22 






38.4 



While these analyses indicate a larger proportion of fat in the ordinary skim-cheMtf 
there was nevertheless a marked difference in quality in favor of the other ; the la 
was softer and more salvy, and probably more digestible. It may be said, further, ^ —• 
the proportion of fat in skim-cheeses is not so constant as in whole-milk cheese. Ano 
sample of scalded skim-milk and buttermilk cheese analyzed in this laboratory ^ 
found to contain 20 per cent, of fat. 

The third important method of cheese making has also been bnt recently introdnce^ 
and the practice of it is>as yet confined to a few factories. As in the mannfactnre c 
skim-cheese, the butter fat is mostly removed from the milk by skimming; bnt whil 
the milk is coagulating after the addition of the rennet, as much of a clean animal fat 
manufactured uom the beefs caul, is most intimately mixed with the forming cnz^ 
it will t«^e up ; the excess of oil floats on the surface after the coagulation is compleU^ 
and is skimmed off; a cheese is thus obtained which, as the onlaysis below shows, i 
sometimes richer in fat than the ordinaxy skim-cheese : 





Water. 


Ash. 


ITAt. 


Casein 

&0. 


Oloom/urfis&ri n^-oheow .........^..-^..r...T.«.... 


40.56 


3.98 


aO.43 


S&{ 







For some unexplained reason the curd will not always take up the same amount c 
fat, so that its proportion in the cheese is variable ; in the case of other analyses of th 
same kind of cheese made in this laboratory, the proportion of fat has ranged fbom 1 
to 25.9 per cent. 

This fat that is added to the curd is sometimes called oleomargarine, and the ch« 
is hence conveniently distinguished from other kinds by the name given to it abovo 
in respect to quality, it is much superior to the ordinaiy skim-cheese, although, as ii 
the case of the comparison between the two varieties of skim-cheese already mentioned 
the better cheese is not always found to contain the larger proportion of fat. 

We have found but one veritable imitation of the styles of cheese so common on the oon 
tinent of Europe. Limburgor cheese is made in one place in the State of New Yorli 
somewhat in the same manner as it is made in Europe. The analysis shows t i 
contains a large proportion of water— 43.67 per cent. ; and somewhat less than tho 
proportion of fat that is found in whole-milk cheese, or about IV) per cent. 

The collection further embraces all the several materials used and by-prodnot 
formed in the three mostr important methods of cheese making ; tbo fresh milk, cord 
whey, and ripe cheese in the whole-milk cheese manufacture. In addition to these 
the skim-mUk, cream, and buttermilk in the case of the skim-cheese manufacture. Th 
analysis of these substances being not fully completed at this time of writing, the; 
will be communicated hereafter. 

In the manufacture of whole-milk cheese, a considerable portion of the fat remain 
in the whey. In a fbw cases this fat is collected and made into whey-butter, tha 
brings a fair price in tho market ; and the removal of this fat does not, it is asserted 
lessen the feeding-valuo of the whey. A sample and an analysis of this butter ar 
presented ; but if a chemical analysis is no true test of the quality of a sample of cheeec 
still less is it bo in the case of butter. Two samples of factory-butter and one of butte 
made from the milk of Jersey cows are also contained in tho collection, of which th 
.ast mentioned was by far superior to the others in quality ; but uo such difference i 
ndicated in the results of the analysis given below : 



ei*"^ "ratter.-.. 

••"^u»*^ -batter. < 

lAv'^utter 



1 
Water. 


Affh. 


11.29 
12.3(1 

a 83 
9.77 


3.20 
2.98 

3.43 
1.67 




84.76 
83.41 



87.75 
8&56 
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▲ BiBpleof Borden's oondenBed milk iUufitrates that important branch of dairy econ- 
omy. Toe analysis revealB the lan^^e proportion of cane-sngar that is added to the milk 
in Older to get a product that will keep welL 

CompotUion of Bordm'9 oondeiued milk, 

Wiler 23.6 

Aah 1.87 

Plrt 11.19 

Ci8eise»(by difference) 14*71 

Mitt-iogM 12.43 

dne^ogar 36.20 

FinaUj, we have to mention, as a by-prodact of some use, whey-oO, whith is pre- 
pmd from the whey, and is osed for oiling the cheese in the cnrins-room. It melts at 
slower temi>eratiire than batter made from the same material, and is destitnte of the 
teitoxe sad flavor of good batter. 

Ab Btated above, thoagh the original investigatioDS made by the divis- 
m bave not been very oameroasy the resolts obtained are of great v^ue 
OD aocoant ot the probability of their bringing about an introdaction of 
new indastries and the improvement of old ones, more especially in the 
SoQthem and Western States, where sach an effect will prove most ben- 
efidaL 

Those of the greatest valoe in this particular that I have to report are 
those of the analysis of— « 

i 

BAT-aXJANOS FOUITD IN CAVES IN THE SOUTHESN STATES. 

I had the honor in a previous report to submit the results of an 
aoaiysisof a sample of bat excrement taken from a deposit near Hnnts- 
ville,Ala., and the interest manifested in them, and the reports of other 
deposits received from time to time, seemed to render it advisable to 
ittae a circular-letter to the regular correspondents of the Department 
in the South, asking for information concerning the existence of such 
dqKMts, with complete descriptions of their location and extent. To 
these letters we have received replies of a very favorable character, 
Bumy of them being accompanied by samples of the deposits described, 
devdoping the fact that the deposits were not confined to any particular 
action of the South, but that they exist in many of the States from 
Virginia to Texas, several of them being of considerable extent. It was 
Wieved by many persons before the war, and by officers of the Gonfed- 
ttate government during the war, that they would f)rove to be a valu- 
•We source of niter, and were worked for the extraction of this com- 
poond. Some of the attempts in this direction proved successful, but 
very many of them failed runiously, as might have been expected from 
the low percentage of nitric acid in some of the samples and its com- 
pete absence in others, and, at the close of the war, all enterprise in this 
direction was abandoned. They will, however, be a profitable source 
of fertilizing material, since their mechanical condition is favorable to 
their ready removal and application to the soil. Most of them contain 
^percentages of organic nitrogen, while some of them contain both 
actual ammonia and nitrates. Microscopical examination of the mate- 
^ shows it to consist of the remains of the hard parts of insects in a 
fiody comminuted condition, which are the source of its nitrogenous 
constituents. Many of these remains are in such a fair state of preser- 
^on that the species of insects to which they belong may be deter- 
mined. 

Before proceeding to further descriptions of the samples received by 

4a 
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the Department and a statement of their analysiB, I will detail 6 
the information concerning the deposits, as Aimished by oar 
spondents. 

Mr. J. Layne, McDowell, Highland County, Virginia, reports 
containing deposits on the lands of the following gentlemen : J 
Armstrong, 2 ; Samuel Armstrong, 2 ; Jonathan Lirons, 1 ; H. G. < 
property, on Cave Mountain, 2 or more ; on property of James ^ 
on Jackson's Eiver, 1. Mr. Layne states that from all of these 
large amounts of saltpeter were made during the war, and vast < 
ties of fertilizing material could be obtained from them at any tii 

Mr. R. E. Talbot, Georgetown, Williamson County, Texai 
samples of deposit, with the following statement : " I inclose a 
of bat-excrement from the cave of William K. Foster, two and 
miles from Georgetown. The amount of the deposit is large, su 
to be hundreds of tons. Many apartments of the cave are filled 
month, making it impossible to tell how extensive the cave is, 
amount of excrement in it. For a space of about 100 yards 1< 
20 yards wide, near the mouth, it is from 6 to 10 feet deep.'^ 

Mr. S. B. Thornton, Tuscumbia, Ala., reports " a deposit in 
three miles west of that place, worked by a gentleman, who consid 
deposit worth $20,000. The cave is 80 or 90 feet deep. Materia 
it has been tried upon com with very favorable results.'^ 

Mr. Hugh J. Brady, Spencer, Tenn., sent a sample taken fi 
extensive deposit found in a cave, one division of which ^'measui 
mile in length and 50 feet in width. This is the main room. Tl 
has been surveyed for a distance of three miles. A New York co 
manufactured saltpeter from the deposit for a number of yea 
finally failed." The deposit is believed to be of great value. 

Mr. H. Weir, San Antonio, Tex., writes : 

I sent yoa by express, October 26, one can of bat-gaano, containing ab 
poonds, taken from my cave, about twenty miles northeast of this city. Tb 
large deposit in this cave, say fifteen or twenty thousand tons, and yearly inc 
I should be pleased to get your analysis of this sample, and wiU cheerfully g 
any further information you may desire with regard to this cave, or othen 
section. 

Mr. William H. Bayne, postmaster at Batesville, Ark., repo: 
cave in his vicinity which contains a large deposit of bat-excr 
and is at present the resort of immense numbers of bats. 

Mr. P. A. Kendrick, Brierfield, Bibb County, Alabama, rep< 
cave on Six Mile Greek, in Bibb County, and, in response to a i 
for a sample of the deposit, sent it, with the following commun 

In reply to your favor of September 9, 1 would say I have visited the cave 
tion, and forward by to-day's mail samples of excrement of bats and dirt f 
floor of the oave. This material was used by the Confederate government dn 
war for manufacture of saltpeter. Both the dirt and the excrement are found 
quantities. 

The entrBiUce to the cave is 10^ feet high and 20 feet wide. Thirty feet fi 
trance the interior is about 15 feet highland here commences a series of root^jo 
*ng the dirt and manure. A tram-road, used by the Confederate government 
(quarter of a mile into the cave, but beyond this it has never been explored. It 
Hf therefore, unknown. It is in a limestone formation, and situate seven mi 
'^' ^Ima, y^nie «ud Dalton Railroad, and half a mile from Six Mile Creek* 

vir J ^ ^ le writes from Bandera, Texas : 

u icpA^ i,^ ^ wu.v./ of May 27, 1875, 1 have the honor to state that there is a I 
mated on West Verde Creek, about 8 miles southwest from Bandera, on a suj 
jnging to Joseph Ne^. During the war large quantities of saltpeter were n 
'red from it for a time, when it was fired accidentally or designedly. It !« 
uass of ashes, from 3 to 5 feet in depth, as far as it has been explored — a disi 
'^bout 400 yards. The width of the cave is from 7 to 30 feet. The deposit ] 
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Bnbseqaent to the time of writing the above, Mr. Pne forwarded, by 
request, to the Department a sample of bat-excrement of fair quality, 
as is evident firom the statement of analysis given below. 

Besides the sonrces already mentioned, we have received specimens 
ficom Mr. L. A. Downs, Cave City, Ky., and from Benton County, Arkan- 
sas. We have made analyses of eight of the specimens received, and 
their oompositioQ is detailed in the following table : 





I. 


n. 


m. 


IV. 


V. 


VI. 


VTT. 


vm. 


fftiMl nlav iiiiio1nl>1<^ fdlioato.. *....... 


1.068 
36.300 
46.77 
0.356 
0.541 
3.000 
6.428 
a666 


82.29 
8.59 

1.06 

^ S.02 

S.92 

0.38 

0.61 

Trace. 


0.46 

9.17 

82.18 

0.17 

S 1.52 

\ 0.67 
1.86 
0.33 
1.16 
0.38 

Trace. 
0.67 

Notdet. 


2.153 
26.710 
5&439 

■"o-'iss" 

3.866 

"ilm 

0.425 


1.885 

44.3.10 

47.73 

0.463 

1.833 

0.581 

0.710 

Trace. 

2.161 

0.202 

0.258 

0.590 

0.312 


0.447 

0.425 

92.745 


62.660 

14.020 

6.144 






9.12 


OrsaniA vnlatilA matter ....--.-...... 




WL 1. • iM ( aolnUo. .......... 




L691 
0.909 


'o.'7ii' 


}&0» 


^^^i*"^ •«**•• \ insoluble:..:.:::: 


UOM ■ 


MagMiia".:::::: !. v, 


• 






Sih)hiirloaoid.......... 








Chlorine 




p 






intrioaoid 








1.69 


l^^tUM 


1.590 
0.750 


Trace. 

Trace. 

0.41 


0.763 
0.160 


0.0707 
0.152 


0.47 


Boda.;;;:;:::...:.. :.. 




WoMedlica 




^^'Sttdo nitrozen 


5.336 


7.96 


0.556 

0.675 
a 132 
6.511 


6.000 

7.28 
8.013 


10.091 

12.253 
0.472 


0.199 
2.8416 


9.18 


AnunoDla (iTHt) corresponding to 
OHEMifi nitrofffiii . r,.. r- 


11.15 


^"tOw AmmnniA . 


0.^28 
1.531 




1.24 


1.18 


Undan^nDin^d . - 













The Soman numerals at the top of the tables represent different 
samples, as follows : 

L Sample from Brierfield, Ala. Part of the deposit from which it was 
taken was burned during the war, but this sample represents that por- 
tion which remains uninjured. 

IL Sample from same deposit representing the remains of the burned 
portion. It has the appearance of dry, sandy soil. 

ilL Sample from Bandera, Tex. 

IV. Sample from San Antonio, Tex. 

V. Sample from Benton County, Arkansas. 

VL Sample from Georgetown, Willianfton County, Tex. 

VII. Sample from Cave City, Ky. 

VUL Sample from J. A. V. Pue, Bandera, Tex. 

These are all very similar in appearance, with the exception of those 
containing the high proportion of insoluble mineral matter, which are 
^ery much like soil. Those containing high proportions of organic mat- 
ter vary in color from light brown to dark brown, according to the per- 
centage of moisture they contain. As stated before, their physical con- 
dition, when air-dried, is excellent, both for handling and for application 
to the soil, and the analyses given above represent very fairly the aver- 
^ composition of the material, which may be valued at from $16 to $80 
Pw ton, reckoning upon the basis for determination of the value for fer- 
tilizers adopted by Dr. Ch. A. Goessmann, inspector of fertilizers for 
^c State of Massachusetts, in his report for 1876. These values com- 
^ favorably with those of the fish-products largely manufactured in 
i<ew England, and even with Peruvian guano, analyses of boch of which 
^y be found in the„report just alluded to. 

Deposits similar to these have also been discovered in Europe, but they 
^ by no means as valuable as those of this country. Thus, accord- 
^ to analyses by Schwarz,* the composition of a deposit near Baab. 

• Ding. Polyt. Jour., ccxyiu, 215. 
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in Hangary, is variable, two samples analyzed containing respe 
0.98, 0.84, and 0.70 per cent, nitrogen, and 11.03 and 10.56 per 
phosphoric acid. A sample from an Italian deposit, analyzed 
Se^tini,* contained 20.799 per cent, volatile matter, (principally orj 
2.021 per cent, nitrogen, and 1.17 per cent, phosphoric acidL Wi 
facts before us we may readily recognize the importance of the 
ment of these deposits in the Sonth, where fertilizing mater a 
mnch needed and are so costly, and especially is this trne wi 
may be obtained from this source for the mere cost of remo^ » 

AMERICAN TANNINa MATERIALS. 

Under this head, I propose to submit the results of the analyses 
vegetable substances containing sufficient of tannic acid to make 
of value for tanning that were collected and prepared for exhibit 
the late International Exhibition in Philadelphia. The list mi 
comprise all* the indigenous products that are of value in this re 
but some of them, at least, have not yet received extended applic 

The methods laid down for estimation are numerous, but nearly 
them are liable so many objections as to render their results extr 
unsatisfactory, and, in fact, this condition is destined to continue 
we have more definite knowledge of the constitution of the va: 
tannic acid found in different plants. In previous estimations ^ 
proceeded by extraction with ether, exhausting the residue obtai 
the etheral extract by distillation with water, and determimu 
amount of tannic acid in the aqueous extract by titrating with a i 
ard solution of potassic permanganate after the addition of a known 
tity of potassic sulpbindylate. In the estimations in which the p: 
results were obtained this method was abandoned, on account < 
difficulty of complete extraction of the tannic acid by means of the 
too much time being required, and we adopted the method lat€ 
scribed by F. Jean, in the Bulletin de la Soci^te Chimique de 
XXV, 511, which depends upon the absorption of iodine by tanni 
in presence of an alkaline carbonate. It consists in titration « 
solution containing tannic a(!id with a standard solution of iod 
potassium iodide, the end of the reaction being determined by p 
a drop of the solution under titration on a white paper coverei 
starch. While this method is open to some objections, one of wl 
the troublesome character of the end reaction, we consider it on 
accounts the most satisfactory that has yet been devised. By this m 
the proportion of tannic acid found in the various samples respec 
is as follows : 

Pe 

Ground Bumac, (mixed,) from Wincbeater, Va 

^amac, (Rhus cotinuSj) Uallsboroagh, Va 

5amac, (Bhu$ glabra^) Georgetowo, D. C 

Jjeaves of sweet tern, (Comptonia asplcmifoliaj) from near Boston, Mass 

"^jeaves of Polygonum amphinum^ from Nebraska , 

"^/phedra antisypHlitica^ from tbe table-lands of Arizona and Utab 

^k of sweet-gam, {Liquidambar styracifltia^) from District of Colnmbia 

Bark of red oak, {QuercM rubra,) from Canton, 111 

Bark of wbite oak, (Qu^rciw ai6a,) from Canton, 111 

''rushed quercitron bark, ( Quercu« nigral) from Wincbestor, Va.... 

iark of Quercm coocineUy irom Canton, 111 

3ark of Quercus nuzcrocarpay from Canton, 111 

<ark of bemlock, (Abies canadensUj) Van Ettenvillo, N. Y 

•T^r^w. Versuchs-Stationeny xix, 10. 
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The percentage of tannic acid found in the loaves of Polygonum am- 
pMnum is very much below that found by Prof. Samuel Aughey, of the 
Omversity of Nebraska. The sample we exs)<mined bad been collected 
over a year, and was the best we could obtain. We hope, however, to 
be able to secure some fresh specimens in order to make new estima- 
tions, since it is possible that on the account stated our results may be 
low. 

UIEBIGAN WIKBS. 



Our collection for the International Exhibition contained a series of 
specimens qf American wines manufactured and contributed by Messrs. 
Bosh & Son, and Meissner, of Bushberg, Mo., and since the series con- 
tained specimens made from all the varieties of grapes usually employed 
in this country for th^ purpose, and many made from varieties new to 
y^ne manufacture, the results of their analyses are considered of some 
uiterest and value. Besides this, the wines being made by the same 
Parties are more likely to be subject to similar conditions in the process 
of manufacture, and a comparison between them with reference to the 
^^^oe of the grape becomes consequently more reliable. 

The names of the new varieties are printed in italics in the table. 






Njiiii^ of bimnd. 



4. 

&. 

ft. 
7. 
iL 
ft. 

IQl 

11, 



I* AjBflrioan sherry 

*- If ortoD'8 Virginia seedling 

3^ Sermtmn.... 

Afawy 

TagtorbmOet 

Ajnerioso port 

Mttrtka 

MiMonri olaret 

Herbemont 

CsuwIm 

CaUwbs 

1^ CitftwbA. sweet 

IX North Csrottoa seedling... 

1^ QmCMona 

I5u tMu 

M. CUntoD 

n. DoUware 

W. iTwseedlins 

3. Nortoa's Vinzinia 

5. Concord 

tLOoDoofd 

■• Coocord, white 



Year of 
vintage. 



1373 
1874 



1W73 
1874 
lt574 
1874 
1«75 
1875 
1874 
1874 
1873 
1874 
1874 
1874 
1873 
18rJ 
lo75 
1874 



OompositiaB of wiaix 



Speoifio 
gravity. 



0.995 
0.990 



0.995 

1.03 

0.995 

0.9975 

a 995 

0.990 

0.995 

1.015 

0.990 

a 995 

a 900 

0.998 

0.yiM) 

a 995 

0.995 

LOOO 

a 9975 

a 995 



Alcohol, by 
volume. 



17.0 
13. a 
13.9 
10.1 
12.4 
13.1 
11.3 
11.8 
11.8 
12.0 
11.0 
14.4 

ia5 

12.8 
11.8 
13.4 

lai 

11.2 

12.6 

9.4 

a? 

12.2 



Alcohol, by 
weight. 



Acid,* per 
cent. 



14.23 

9.85 

11.24 

&13 

10.01 

10.59 

9.11 

9.51 

U.51 

9.69 

a87 

11.65 

10.92 

10.33 

9.51 

10.83 

ia59 

9103 

10.17 

7.56 

6.99 

9.85 



0.37 
0.66 
0.48 
0.78 
0.48 
0.48 
0.43 
0.72 
0.57 
0.37 



a 40 
0.48 
0.54 
0.42 
0.45 
0.40 
0.54 
0.47 
0.60 
U.48 
0.47 



Solids, per 
cent. 



6.55 
2.31 



••••••. 



2.53 
L73 
11.30 
1.79 
2.37 
2.42 
1.66 
1.53 
7.86 
1.60 
3.15 
1.68 
3.70 
2.18 
2.29 
8.46 
2.38 
2.36 
1,53 



* Calcnlated as dry tartaric. 
MESEMBEYANTHEMUM CEYSTALLINUM. 

. This plant, which belongs to the natural order Ficoidece^ is found grow- 

J^g extensively in marshes on the tide water in the vicinity of San Diego, 

Cal,,hasin some sections been used tor food, and in the Canary Islands it 

**^ been burned for the ashes, which, it was believed, contained a high 

PJJoportion of potash ; on this account they were transported to Spain and 

^W there to be employed in glass manufacture. As a material for food, 

'^ IB always used in the young, green state, and necessarily so, since in 

ooTaoalysis of the plant a preliminary examination revealed the presence 

^^aconsiderablequantity of oxalic acid in the full-grown plant submitted 

^ examination. This quantity was det^ermined, and found to amount 

^ ^boot 13 per cent,^ r^kQuecl as JS^QaQu S£^«Qt ^or this purpose 
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^one estimation was made by treating an aqn^as extract of the p 
with calcic acetate, in presence of free acetic acid, dissolving the 
cipitate thus obtained by means of hydrochloric acid, filtering the 8 
rated insolnble organic matter, reprecipitating the calciam oxalal 
tbe filtrate by means of ammonic hydrate, and calcalation of the 
centage of oxalic acid by the usual methods. 

In another estimation this method was preceded by the follow 
The air-dried plant was ground in a drug-mill, macerated for some 
in water, the whole placed upon a dialyzer, and submitted to dial 
for three days. To the diffusate thus obtained calcic acetate was ad 
in presence of free acetic acid as before, and the further estima 
made in the usual way. In the first case 13.05 per cent, oxalic 
(C3H2O4, 2H2O) was found, and in the second case 13.13 per cent. 

The estimation of potash and soda to determine the value of the p 
as a source of potash gave the results embodied in the foUowing U 
which shows also the percentages of crude ash, oxalic acid, and p 
phoric acid estimated : 

In total plant : 

Crude ash ...*,. 

Potash .....••.. 

Soda 

Crystallized oxalic acid, (C8Hs04f 2H9O) 

In seed-cases : 

Crude ash 

Potash 

Soda 

Phosphoric aoid ....••••.. 

The plant contains a very small amount of sulphuric acid and 1 
but a large proportion of chlorine. The alkalies are therefore pro 
combined with oxalic and phosphoric acids and chlorine. Boi 
stems and the seeds have a strong saline taste and a peculiar od 
to an oil soluble in ether. 

SUiEDA CALIFORNICl.. 

Specimens of this plant also have been submitted for analysis wi 
view to the determination of its value as a source of potash. It gi 
extensively in the salt marshes of California, and belongs to the nat 
order Ghcnipodiacew. Like many other plants of this order, it cont 
oxalic acid combined with potash and soda, and in the sample anal; 
we have found 2.54 per cent, of this acid corresponding to the fori 
<\Il204, 2II2O. 

That the plant has no superior value as a source of potash over th 
•lany other plants will appear from the following results of our ana 
♦f the ash : 

p«i 

In total plant : 

jiutieaflh 

'>nll>ljuric acid .,. 

>xido of iron, &c 

Amo 

vlapiesia 

Tisolu])le silica 

soluble silica . , '. , ., 

?bOH|>'>'^^'''' «'*.!<' -••-.--».-....•...•■--..•....•....•........,,.. 

*ota.sl 

in-»tir.. . ., ,. 
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GBEENSANB MABL. 

A sample of ffr^ensand marl from the lands of George B. Westcott, 
near Caulks's Field, Kent County, Maryland, was submitted for analysis 
by Paymaster Frank C. Cosby, United States Navy, and was found upon 
analysis to contain — 

Per cent. 

Bind and silica .: 63.96 

Fotassa 4.4 

Fhoephoric acid 0.33 

fihowiDg it to be very inferior in quality to similar material from the 
deposits in New Jersey, in which the potassa ranges from 3 to 10 per 
cent, and the phosphoric acid from to 6 per cent. 

In addition to the results of our own investigations, I consider it of 
valne to introduce here a brief synopsis of the facts relating to agricult- 
Qte and agricultural chemistry that have been developed during the 
past year by investigations made in Europe, as the work has been 
attended with results of the highest interest and importance in a prac- 
tical as well as a scientific point of view. 

The investigations into the questions of mineral nutrition of plants 
daring the past year have mostly been with particular reference to 
coltore of the beet ; but Boehm has made experiments upon the influ- 
ence of lime salts upon vegetation in general, from the results of which 
it appears that these compounds are necessary concomitants of the pot- 
tth salts in the formation of starch and allied products in the vegetable 
organism. The opinion has been general that the function of potash 
vas directed especially to this end, but the experiments in question 
have shown that when not associated with lime, or its in absence, they 
^y hare an absolutely poisonous influence. Boehm is therefore of 
tiie opinion that lime salts are as essential to the formation of starch, 
ttd to the change of starch to sugar, &c., in building up the cell-walls 
^hich constitute the skeleton of the plant as it is in the animal economy 
Ui the metamorphosis of the cartilage of the bones. The notion thus 
^vanoed, that the function of potash in the promotion of the formation 
^ sugar in plants is limited, has received confirmation in the results of 
tte investigations of Joulie upon the relation of the elements of fertil- 
I^M to the composition of beets, which show that the richness in sugar 
^ favorably aftected by phosphoric acid, but is not increased by the 
•Ikalies or nitrogen compounds. These latter elements, if applied in 
Moderate quantities, may serve to augment the yield of beets ; but if 
^bey exist in the soil in excess of the amount required by the crop in nor- 
^*UU physiological development, they become injurious to the quality 
"^the sdkalies by increasing the saline constituents, and the nitro- 
Conous compounds by. increasing the size of the beet and reducing 
^« saccharine constituents. These results agree closely with those 
^f Premy and Deherain, who have found that the richness in sugar is 
^ot affected by different characters of the soil, such as argillaceous, sili- 
^QB, or calcareous; that calcic phosphate and potassic nitrate in sterile 
^ils have a favorable effect on the quantity of the product and its 
^chness in sugar, and that excess of nitrogenous manures is iujuri- 
♦i?^ With reference to the nitrogen compounds, Joulie finds that 
*^B nitogen of nitric acid is preferable in this connection to that of 
^^monia, which, in its turn, is more valuable than organic nitrogen. 
•Mien used in the form of nitrate, the soda compound^may replace with 
^Vantage the potash compound, and at the same time bring about a 
'Auction of the total alkalies in the products*. Stable manures should 
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be used with great care, and do not need any addition of mineral fer- 
tilizers. Thej sboald be well rotted before application to the crop, or 
they should be applied safficiently in advance of planting to insure this 
condition. 

From calculations on the basis deduced from his experiments, the best 
formula for a fertilizer for beets on very poor soil would be: 

% PoimdA, 

Acid calcic phosphate • ..•••. 160 

Sodio nitrate, (Chili saltpeter) WO 

GypsQm, (land-plaster) '. — 900 

This mixture should be applied at the rate of 1,000 pounds per acre. 
The quantity may, however, be very materially reduced when applied 
to soils comparatively fertile, but lacking in constituents necessary fbr 
complete nutrition of the crop. 

With reference to mineral plant-poisons, a remarkable exception to 
the rule for the influence of aluminium salts has been observed Iqr 
Bergstrand in a locality near Westerbotten, in Sweden, where Bubui 
artkus was found in a flourishing condition upon a sandy soil coDtain- 
ing as high as 3 per cent, of alum. The dry plants yield 4.68 per cent, 
of ash, containing 12.60 per cent, sulphuric acid and 6 per cent, alumina; 
but these figures are very much reduced when the percentage of alum 
in the soil is sufficiently low to admit of the growth of grass and grain* 
In such case the sulphuric acid of the ash amounts to only 5 per cent. 

Eug. Peligot has discovered a veritable plant-poison in the compounds 
of boracio acid. He has determined that the free acid and its com- 
pounds are distinctly poisonous to vegetation, and, when present in the 
soil in moderate quantity, may cause the death of plants in a very short 
time. 

The contributions to our knowledge of organic and atmospheric nitro- 
gen in their relation to vegetable nutrition have been numeroua, and 
most of them exceedingly valuable. With reference to the compound 
most favorable for plant-nutrition, Lehman has determined that it varies 
with the stage of development of the plant, ammonia being more favor- 
able in the early stages, and nitrates during the later, though some 
plants require nitric acid throughout the entire period of growth for 
normal development. In the course of his experiments he found that 
lupines growing in sterile soilu have the power of taking up nitrogen 
from external sources to such an extent that he considers them the dieap- 
est possible source of nitrogen for such sterile soils. Their power in 
this particular has received a clear and remarkable explanation in the 
late discoveries of Berthelot, who, by a series of careful and ingenious 
experiments, has found that the proximate organicconstituents of plants^ 
under the influence of the electrical tension always existing between thei 
^il and the atmosphere immediately above it, may combine with atmos- 
jheric nitrogen to form compounds which, on decomposition at 300^ tcv 
^00^ C, in presence of soda-lime, are capable of forming ammonia* 
^'his explanation of the manner of the absorption and assimilation of 
Umospherio nitrogen has been the subject of careful and laboriona re- 
search at the hands of the leaders of chemical science since the study 
if vegetable nutrition began, and has been supplemented by the results 
»f the late investigations of Boussingault upon the influence of the 
^il upon the nitrification of nitrogenous organic matters employed as 
-anures, in which he made an extended series of experiments with dif- 
^cent substances in admixture with sand, chalk, and garden-soil. As 
' :esult of these experiments, he found that the garden-soil determined 

•nrtnjitinTi sf th( rr^fitusii ^tpoant of nltrogcn and a production of the 
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highest amoimt of nitric acid, bat the lowest araonnt of ammonia. Be- 
tween sand and chalH there seems to be little difference with regard to 
their inflaence upon the production of nitric acid, bat the chalk seems 
to have the strongest influence in the formation of ammonia. If ar- 
ranged in the order of their relative valae, depending upon this latter 
inflaenoe, they woald stand, first, chalk, then sand, and garden-soil last; 
bnt| if arranged with reference to the total amount of nitrogen trans- 
formed, the order would be, garden soil, chalk, sand. In case of a chalk- 
mixture, the proportion transformed varies from 11 to 53 per cent, of 
the total organic nitrogen, while for the mixture with gardensoU these 
limits were 30 to 90 per cent. 

That this power of garden-soil in the transformation of nitrogenous 
compounds is resident in the humous substances it contains is apparent 
firom the results of Boussingault's experiments; but it is made more evi- 
dent by the experiments of Simon in his investigation of the function 
of kwmua in the soil, from which he concludes that humic ax3id has the 
power to appropriate atmospheric nitrogen ; that the absorption of atmos- 
pheric nitrogen is attended with a liberation of carbonic acid, and that 
hnmio acid is insoluble in water free from nitrogen or atmospheric air. 
A canons and interesting fact may be noted in the results obtained 
by Bonssingault. In the mixtures with sand and chalk, raw bone was 
the only material that yielded any appreciable quantity of nitric acid. 
The bones seem, therefore, to have a si)ecial tendency to the function of 
nitrification; a theory supported by the fact that M. Herv6 Magnon 
found by analysis large quantities of nitric acid in the drainage-waters 
of the ossnaries of the catacombs of Paris. 

With regard to ammonia, Houzeau has discovered a peculiar quality : 
that when a solution in water is allowed to stand for some time, it com- 
pletely disappears from the solution. It is well known that it is always 
praentin rain-water; but found in comparatively small quantities in 
spring and river water, a fact which has always been considered due to 
ftbe(ffption by the soil ; but M. Houzeau found that it disappeared from 
8(dations nnder conditions leading to the conclusion that light has in 
some way an influence in bringing about this result. 

While the methods involved in the appropriation and assimilation of 
atmospheric nitrogen were being made, Gorup-Besanez and Will have 
developed some important facts in connection with the utilization of 
oombin^ nitrogen in the interior of the plant. Thus they have suc- 
ceeded in separating from the seeds of Cannabis saiivaj (hemp,) and 
l^mm uHtatisimumj (linseed,) and some kinds of malt, a ferment capa- 
^ of acting upon fibrin and albumin in a manner similar to pepsin. 
It is snow-white and pulverulent, and retains its activity for weeks when 
bpt in well-closed vessels. It changes starch-paste into sugar within 
*o hour, and acts rapidly upon flbrine-forming peptones. They also 
^ixmd the same ferment in the sap of different species of Nepenthes, and 
inaction npon animal substances*so decided that it has been declared 
to be a vegetable solution of pepsin. 

Passing from the absorption of nitrogen and the formation of nitrog- 
^008 compounds, we come to the formation of carbohydrates. Liebig 
^ Boohleder believed that the organic acids (oxalic, tartaric, &c.) 
^^ the transition links between atmospheric carbonic acid and the 
carbohydrates in the economy of plant-growth, while Davy, Sachs, and 
^bershold that the transformation is direct, with no intermediate steps. 
^^eyer subsequently advanced the theory that when sunlight falls upon 
d^lfloophyll in plants well supplied with carbonic acid, the latter seems 
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to snffer the same dissociatioii as at higher temperatares, liberatmg 
oxygen and leaving carbonic oxide combined with chlorophyll, and 
that in this combination it undergoes further reduction under the infla 
ence of the cell-contents, thus entering into the formation of the oarbohy 
drates. Stiitzer, of Gottiugen, has tested these views by careful experi- 
ment under various tionditions, and has obtained results which show 
that the views of Liebig and Eochleder are incorrect, and that oxalic 
acid can enter into the process of nutrition only after previous oxidation 
to carbonic acid; that this being true for oxalic acid, it will also hold 
good for the other acids of the carbonyl group ; but tartaric acid and 
the compounds of the alcohol group may be changed directly into the 
formative material of the plant. The views of Liebig are also in oppo- 
sition to the results lately obtained by Mayer. 

Stiitzer's experiments with reference to Baeyer's views show that an 
assimilation of carbon cannot be effected after the manner indicated, 
and that we must for the present hold on to the old theory, viz., that of 
the direct change of carbonic acid to the carbohydrates in the plant con* 
taining chlorophyll under the influence of light. Whether alcohol may 
or may not have the function in the plant-nutrition suggested by Stiit- 
zer, it has at any rate been found in the unfermented juices by Gatsett, 
who has succeeded in separating from Heracleum giganteum, PoiUniea 
sativaj and Anthriacua cerefolium small quantities of volatile fluid, which^ 
upon examination, proved to consist of one-third methyl alcohol ana 
two-thirds ethyl alcohoL From examination of fruits in various stages 
of growth, he concludes that as the process of ripening advances, the 
ethyl alcohol changes to other compounds, while the methyl alcohol 
remains constant. This conclusion corresponds to a certain extent witii 
that of Stiitzer, to the eflect that the compounds of the methyl or me- 
thylen groups may change to final products in the plant; but since oxy- 
gen must first be taken up, these groups are subject to extensive meta- 
morphoses. The results obtained by Gutzeit, showing a variation in 
the amount of ethyl alcohol in fruit according to the degree of maturity, 
are confirmed by those of Lechartier and Bellamy, who have found that 
when deprived of free oxygen, fruits and leaves give oS definit quan- 
tities of carbonic acid, due to formation of alcohol, acconling to the stage 
of ripening; the maximum being reached before complete maturi^. 
With the exception of the horse-chestnut, which gave off 22 cubic cen- 
timeters per gram of substance, the limits for fruits and leaves are from 
to 13.5 cubic centimeters per gram. That this formation of alcohol in 
fruits, &c., is augmented by absence of oxygen is shown by the results 
obtained by Missanghi, who observed a formation of alcohol, acetioand 
formic acids in grapes preserved in an atmosphere of carbonic acid, and. 
showing no indications of decomposition, the flavor of the grapes when. 
taken out being similar to that of fruits preserved in spirit. DeLuca'a 
conclusions from his experiments are that saccharine matters of fruita 
may undergo a change to carbonic acid and alcohol without the presence 
)f alcoholic or acetic ferment. He finds that this change is attended 
vith evolution of nitrogen, and sometimes of hydrogen, and that leaves 
md flowers act similarly in atmospheres of carbonic acid, hydrogen, or 
lir. Fremy's results lead to totally diflerent conclusions. lie placed 
cherries, which had been carefully washed, in hermetically-sealed tubeif 
<nder various conditions, and observed, after a time, a liberation of ca^ 
•'^nio acid, with formation of alcohol. On examination with the mioTD- 
-^y^,yQy hc fouud iu their interior germs capable of exciting alcoholio f6^ 
ucntation in sugar-solutions, and he was therefore led to a belief in the 
••%rintannnTiR'0'Aaerp^*^^TT of fhi^ fftrtpATxt. LoL this bclicf he is opposed by 
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Pasteur, and the views of the latter are supported by Strave, who, in 
the course of an investigation of the gases found iu fraits, placed some 
grapen under water, free from air, under conditions favorable to exhaus- 
tion of air, and at the close of the experiment found that the water con- 
tained small quantities of alcohol and yeast-cellSj^but on carefnl exam- 
ination of the grapes was unable to find any yeast-cells in their interior. 
The reliability of Fremy's conclusions are therefore questionable. 

As might be inferred from the presence of alcohol foand in plants and 
firuits, the gas they contain generally consists of carbonic acid. Thus 
Stmve has found that when grape-leaves are covered with ether, a lib- 
eration of gas takes place, varying in amount with the stage of their 
development, being most abundant in young leaves. Grapes similarly 
treated give off no gases^ bat do so when covered with water and placed 
.under a bell-Jar from which the air is subsequently exhausted by means 
of the pump. The gas liberated was found in e^h case to consist en- 
tirely of carbonic acid. ' ^ 

On analysis of the gas contained in the pod of Colutea arborescen$^ 
(bladder-nut,) Bender found it to consist of 2.2 carbonic a«id, 18.7 per 
cent, of oxygen, and 79.1 per cent, of nitrogen. These results correspond 
closely with those obtained by Saintpierre and Magnien, who find, how- 
ever, that these proportions vary, not only with the time of the season, 
but also with the time of the day in which the pods were collected. 
Bmder considers that the gas is obtained entirely from external sources 
by transfhsion through the walls of the pods ; but the results of the ex- 
periments of Saintpierre and Magnien seem to favor their view, that the 
earboDic acid is due to internal exhalation, and that it subsequently 
becomes mixed with atmospheric air by transfusion, in accordance with 
Qie law of diffusion of gas ; that the oxygen of the air thus taken in is 
absorbed by the green pods in the process of growth. A simultaneous 
liberation of carbonic acid taking place, the latter being often greater 
tiban the absorption of oxygen, and producing distension of the cell- 
walls of the pod. Bat it must not be inferred from the results just 
deioribed that the gases liberated by plants always consist of carbonic 
acid} for Joseph Boehm has observed that when branches of woody 
plants were placed in direct sunlight under water freed from air by boil- 
ing, a liberation of gases immediately began, and in a short time there 
was set free an amount greater in volume than that of the twigs under 
experiment. The last portions were almost pure oxygen. Though he 
oonmders this a physiological phenomenon, he does not, for the present, 
attempt to explain it; but Ad. Mayer, who has also observed the phe- 
nomenon, considers it due to the formation of starch under the influence 
of light, by reduction of acids which have been formed by oxidation of 
starch in the absence of light. The results of other investigations, as 
^l appear further on, suggest the idea that there may be in such case an 
oxidation of sugar, since it has been shown by different persons to exist 
^ leaves in considerable quantity. Thus Deherain has detected its 
presence in the leaves of beets, and from the results of the investigations 
of Coren winder it appears to be located principally in the ribs or veins, 
*n<l that in these parts it amounts to 1.607 per cent. From further ex- 
P^ments he has found the percentage higher in roots having large, 
well^eveloped leaves than in those having smaller ones. Joseph 
^^^ingault has also found sugar in the petals of certain flowers, and 
^^ estimated the amount present. He divides the sugar found into 
'^ocihle sugar and invertible sugar. The first may consist of inverted 
■ogar, glucose, levulose, or even inactive sugar, or, what is more prob- 
Able, a mixture of them all, having the power to reduce cupric oxide. 
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The invertible sugar consists of saccharose. The limits of the amoanta 
fonnd in the various flowers examined were, for reducing sugar, from. 1.27 
to 4.88 [yer cent, of the normal undried substance, and, for invertible 
sugar, from traces to 2.12 per cent. The average of the amounts fonnd 
in the leaves colUn^te^ at the same time as the flowers was 2.2 per cent. 
After being cut and exposed to the air, the proportion of sugar in the 
flowers was reduced, which, according to Boussiugault, is due to oxida- 
tion, with formation of carbonic acid. This action takes place only in 
the green state, becomes feeble during desiccation, and is inappreciable 
in the dried product. While for this liberation of carbonic acid or of 
oxygen reasonable explanations may be found without great difficulty! 
it will not be as easy to explain the liberation of hydrogen gas by vege- 
tation, which the observations of Pollacci seem to indicate. Thus he 
found that Oidium Tvxskeri fonnd on grape-leaves is rapidly destroyed 
when exposed to the action of sulphureted hydrogen, and he therefore 
believes that the destruction of this fungus by application of sulphur is 
due to this gas formed by the action of nascent hydrogen, probably lib- 
erated by the leaves and' fruit in the process of growth. This action is 
indicated by the results obtained by washing the leaves which had been 
treated with pure sulphur with distilled water and testing the washings 
with lead acetate and silver nitrate. Similar experiments made upon 
other plants led him to the conclusion that all plants are capable of lib- 
erating hydrogen in a nascent condition. * Missanghi, however, takes 
issue with Pollacci in his conclusions, but appears to have misunderstood 
them. He experimented with a view to the determination of emissioD 
of hydrogen in the growth of mildew, and by subjecting the atmospheiro 
surrounding the fungus growing on bread to suitable tests, he was un- 
able to detect the slighest trace. While these results are of value with 
reference to mildew, they do not seem to conflict with those of PollaccL 

But whatever may be the character and composition of tlie gases lib- 
erated by plants in respiration. Ad. Mayer fluds that between this latter 
function and growth, as determined by experiments made upon small 
wheat-plants under various conditions, no flxed relation exists. Orowth 
is variable, depending upon very many external conditions, while respi- 
ration, the quantity of oxygen, and the character of the plants being 
similar, is remarkably constant. 

From the consideration of these questions we now pass to those of a more 
technical character, among the most important of which are the concdn- 
sions of Soxhlet and Tisseraud with reference to manufacture of butter. 
The former, in a discussion upon the condition of fat in milk, opposes 
the generally-accepted theory that it exists in globules surrounded by 2b 
membrane which it is necessary to break up in the process of choroing, 
or by chemical means, for the production of butter, and believes that? 
it exists in much the same condition as oil in an emulsion with albomin, 
citing authorities in support of his belief. He considers that in new 
milk the butter is present in oily drops, as it appears under the micro- 
scope; but his experiments show that if the milk is frozen at a tempera- 
ure of three or four degrees below (P C, they become solid and remaiii 
n this condition after the milk is thawed. It can then be separated by 
churning, it is said, in two minutes, a. result usually requiring eleven 
ninutes ; vvhicii is a point of great practical importance. The concla- 
iions of Tisserand, who has made an extended series of experiments 
'Von the influence of low temperatures, varying from 0° to36.0o C, upon 
'nlk and the production of butter, are similar to those of Soxhlet; for he 
^- '^» that it renders the separation of the cream more rapid, increases 
.inin*^ %i\c\ t.hp ieJd of buttCT, and improves the quality of the 
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skimmed milk, batter, and cheese. Theoe effects iDcrease with a decline 
of temperature. He therefore considers the practice of warming dairies 
in winter objectionable, and that the temperature shoold be kept as low 
as possible. 

Another advance in technical chemistry relating to agricoltnre that 
has been recorded is in reference to the purification of sugar. On 
account of the insolubility of magnesia and its compounds in saccharine 
liquors, M. M. G. Bernard and L. Ehrmann have made experiments with 
reference to its suitabilit,y for industrial application to defecation of 
sagar-solutions. When employed for this purpose in the proportion of 
0.3 to OM per cent, of the liquor to be operated upon, the defecation was 
complete and the liquid made clear. They made use of calcined mag- 
nesia, the hydrate, carbonate, and phosphate, but give preference to 
the calcined magnesia. As a result of their experiments, they obtained— 

1. A yield in white sugar of the first crystallization 6 to 7 per cent 
higher than that generally obtained. 

2. A quality of sugar in no way inferior to the fine qualities obtained 
by the regular meth^s of manufacture. 

They insist that the magnesia forms no combination with the sugar, 
and may therefore be used in excess with no necessity for treatment 
with carbonic acid and animal charcoal. It settles to the bottom of the 
Tossel and remains behind on drawing off the liquid. 

This r^swm4 of the work accomplished in foreign laboratories may 
not inclnde all the discoveries made during the year within the domain 
of agricultural chemical science, but it embodies the results of the most 
unportant investigations that have been publishnd in the regular peri- 
odicalSi and it may not be devoid of interest to the readers of this 
report. 

In our own laboratory, investigations of an important character other 
Qian those the results of which are given in this report have been under 
way and are in the process of completion, and reports upon them must 
tikffirefore be withheld for a future occasion. 
Very respectfully, 

WM. McMURTKIB, 

OJieinist, 
Hon. Feed'k Watts, 

Commissioner. • 



REPORT OF THE SUPERINTENDENT OF GARDENS 

AND GROUNDS. 

SlE: I have the honor to submit the following report: 
The improvement of the grounds and the enlargement of the collection 
of plants in the arboretum is prosecuted from time to time as £ar as the 
ineans available for these purposes will admit. 

The herbaceous ground, intended to contain specimens of all native 
pbmts not properly admissible in the ligneous collection, has been laid 
^t, and is now ready for planting. Special efforts will be required to 
^Diplete this collection ; a large number can be raised from seeds, plants 
of many species can be procured from commercial sources, and some by 
^xcbanges with botanic gardens, but the chief reliance will be upon com- 
petent collectors in various parts of the countryt 
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The addition to the gronnds of the space formerly occapied by the 
canal has been filled, drained, and graded to correspond with the gen- 
eral design. This extension will be fully occupied by additional genera 
to the groups of trees in that section, particularly the willow fomily, 
which is now very full, numbering over two hundred species and varie- 
ties. 

In impro\ang that portion of the grounds formerly ocofapied by the 
canal, advantage was taken of the position to construct a small lake, 
mainly for the purpose of introducing a collection of native water- 
plants. 

The ornamental as well as the picturesque effects of this class of plants 
are mostly quite neglected in modem landscape-gardening. It is not 
uncommon to find artificial lakes in parks and pleasure-grounds wholly 
destitute of this class of vegetation, and although water-surface is sel- 
dom uninteresting in scenery, there is no reason why it should not possess 
all the attractions and sanitary effects which can be imparted by tiie 
introduction of suitable flowering-plants. 

No flower in the garden border can excel, either in beauty of form or in 
delicacy of fragrance, the white water-lily, Ifymphcea odorata ; the large 
cup-shaped yellowish flowers, boldly projected out of the water on long 
foot-stalks, of the N'elumUum luteum ; and the less showy blossonois of 
the yellow pond-lily, Nuphar advena^ in connection with the massive 
spread of the large leaves, especially those of the Nehimbiumj which 
are frequently 18 inches in diameter, produce an effect equal to the 
best efforts of the most distinguished artist in that popular formation of 
" foliage'' plants known as " carpet-bedding.'' . 

In {uldition to the water-lilies, various other interesting species of 
water-x)lants have been introdued, and are spreading rapidly in the 
lake. Several of the curiously-horned seeds of the Trapa natan$ were 
thrown in, and in due time the small triangular-shaped leaves made 
their appearance on the surface, neatly arranged in roseate form. Sev- 
eral plants of a tropical Limnocharia spread rapidly during summer, and 
produced abundantly of its yellow flowet's. The duck-weed, Lemnaj 
thrown in a sheltered cove, speedily covered the surface with its dimin- 
utive greenery. In deeper water, plants of the eel-grass, VaUii 
spiralis, were i)lanted, and in shallow recesses various species were inc 
duced, as, Potamogetan, Calla, Fontederia^ Oaltha, AcortiSj Polygi 
&c. On prominent points, tall, reedy plants will be disposed, sncn a 
Typhis and SparaganiumSj with Cyperus, Juiicus, and smaller growth 
as marginal plants to the taller central groups. 

A small island was formed, having its surface raised about six inc 
above the watcT-levcl with spagnum, in which various low-growing b" 
plants were inserted, such asthepitcher-i)lant, Sarracenia purpwreOj 
horse-tail grasses, Equisetums, with Habenarids, and similar low-grow 
forms ttat are to be found in woody swamps and wet meadows. 

The ell'ecti ve arrangement of water and bog plants in and on the m: 
gin of lakes should be as much a subject of artistic study as is 
arrangement of trees and shrubs in park scenery. This branch of 
scape decoration is wholly neglected, but it is destined to become 
ular, and it will awaken an interest in an extensive class of plants 
are but little known and that possess a characteristic individnalitsr c 
form and beauty, which, when received in connection with their natcsx^a 
surroundings, cannot fail to recall pleasant associations to the mind 
compared to which the landscape-effect produced by a group of floweriDI 
shrubs will appear exceedingly tame and uninteresting. 

Another feature connected with the lake is the rhododendron islaa<3« 
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On this the soil is raised 18 inches aboTe the level of the water, sup- 
ported at tiie sloping sides by a mstic wall of small stones. Plants of 
the Japan bamboo-cane have been thickly set on the margin, and more 
sparingly dotted over the surface of the bed, for the porpose of affording 
a slight shelter and shade to the rhododendrons. These brilliant flow- 
ering plants have been found to grow and thrive to perfection in such 
positions. They are provided with fine hair-like roots that ramify near 
the Borfaoe, and are easily destroyed if the soil becomes dry; hence a 
8oU that is kept equally moist without reaching saturation is favorable to 
ti^eir extension and preservation; the whole secret of rhododendron 
culture depends upon this condition of the soil; for, although tbey are 
natural to shady forests, they become habituated to sunshine and retain 
their verdure in open sites, provided the roots are constantly supplied 
with moisture. Surface-evaporation can be retarded by mulching the 
roots with decaying leaves, grass-cuttings from the lawn, or strawy 
manure from the barn-yard. The magnificent display of rhododendroDS 
in flower at the Inteniational Exposition has created a wide-spread 
interest in their culture ; from comparative obscurity they have suddenly 
been raised to a popularity which they deservedly merit as regards orna- 
mental effect in pleasure grounds and public parks. 

The native azalea is a close family relation of, and associates well 
with^ the rhododendrou, requiring similar conditions of soil and position. 
A portion of the bed is reserved for plants of Kalmia latifoliaj Ar^ 
^omeda flaribunda^ Ilex (Prinos) verticellataj Itea virginica^ and Clethra 
oli^foliaf the trailing arbutus, the partridge-berry, and others of 
Bumlar habit are planted as undergrowths. 

The interest felt in the introduction of new economic plants for exper- 
imental trial leads to constant demands upon the Department for seeds 
and plants of species not adapted to the climate or locality in which 
these experiments are proposed to be made. Among those in frequent 
demand the following are noted, with remarks on ;their adaptability or 
fitness for cultivation in this country : 

COFFEE. 

The successful culture of the coffee-plant, Coffea arabicaj in any i)or- 
tion of the United States is exceedingly problematical. There is a con- 
itant demand for plants for experimental purposes, which the Depart- 
partment is unable to supply, owing to the diflBculty of procuring fresh 
wed. It is barely possible that in Southern California, or in Southern 
^rida, localities may be found where it may succeed; but these are the 
only regions where further experiments in coffee-culture need be made. 
Antiionties on coffee-production very generally coincide in the opinion 
that it cannot be profitablj' grown in any climate where the temperature 
Ms as low as 50o F. at any period of the year. It may be presumed, 
|M)we?er, that the amount of summer-heat required to mature the berry 
w a more potent factor in the elements favoring success than is the mere 
*hility of the plant to endure for a brief time a certain degree of cold; 
^ it is well known that culture can extend a controlling influence so 
^Jf »« to render plants better fitted to endure a temporary low temper- 
ature without inducing any perceptible injury to their vital forces ; but 
J^o modification of ordinary -cultural appliances can increase the supply 
^^ atmospheric heat in a climate so as to exert any favorable influence 
^^ its vegetation. Since the introduction of coffee-culture in Liberia, 
Attention has been directed to the superior size of the berry produced in 
^ country^ For a time it was supposed to be one of the varieties of 
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Ooffea arabvca^ of which several are kDown to exist in Abyssinia and 
Centra] Africa ; bat more recent investigations have placed it as a dis- 
tinct species^ which has been named Coffea Liherica. Efforts are now 
being made to iutrodnce this species into coffee-growing regions, on ac- 
count of its supposed immnnity from the rnst, a fungoid disease that has 
greatly impaired the value of the coffee-crop in some of the best pliui- 
tations in various parts of the world. This Liberian species is said to 
be of larger and of more robust growth than any other cultivated kind; 
whether it will prove to be hardier, or mature its fruit in climates of 
lower temperature, remains to be seen. 

A young plant growing in the Department conservatory fally bears 
out the above description as to appearance and growth ; the leaves are 
double the size of those of any other species, of which there are several 
in the collection, and in other respects its distinctive character is quite 
apparent. 

Seeds of this class of plants are not readily procurable through ordi- 
nary commercial sources, and looking to the desirability of giving this 
promising species of coffee a fair experimental test, a sufficient quantity 
of seeds for this purpose might be obtained directly from Liberia. 

Unless under the most carefully-guarded conditions, coffee-seed soon 
loses its vegetative powers ; the only successful method of transporting 
fresh seed is to pack securely in a tin box, surrounding each seed with 
dry sand, and hermetically seal the package. 

Statements have been freely circulated to the effect that the ''ooffee- 
plant grows wild all over California.^ The latest ^^coffee-plant" thas 
eulogized is the Fran<jula califotnicay a native plant allied to the buck- 
thorn. 

INDI1.-BUBBEB PLAKTS. 

Ill the praiseworthy endeavors to introduce new industries into the 
Southern States, requests are made for ecoaomic plants of many kinds 
that are strictly tropical productions, and among these may be placed 
the India-rubber-bearing trees. 

Various plants afford caoutchouc, the elastic, gummy substance bet- 
ter known as India rubber, but as far as is known it is solely produced 
by plants of tropical climates. In the East Indies it is collected from 
JJrceola eldstica ; from several species of Ficus, mainly from Ficus eUutiea; 
and from a few other species, natives of the East Indies and western. 
tropical Afric^. 

South American rubber is also extracted from plants of 



genera. The best is said to be obtained from the Eevea braHliensiBj a 
native of the Para forests, considered to be distinct from the Siphania 
elastica, which fiirnisbes the largest portion of the rubber entering into 
the commerce of that country. The sand-box tree, Hura crepita/iiSj yields 
a milky juice which is similarly converted into caoutchouc by evapora- 
^on. These plants belong to the natural order EupliorbiaoecBj a large 
family of plants, mostly yielding a milky juice, containing acrid and 
loisonous properties. 

idexican rubber is extracted from a native tree, the Ca^tilloa eUuMoOy 
""hicb gi'ows abundantly near the Gulf coast. This plant is botanically 
•.Hied to the rubber-producing Fwus of the East Indies. 

L new elastic gum has recently been produced in Mexico, which is 
-nid to be derived from a native herbaceous plant allied to the family 
••' asters. This plant would probably succeed in the Southern States. 

rh*»'»«^ are strictly tropical trees, for which we have no suitable di- 
oafA .ut attention might profitably be directed to the gom-prodadng 
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Mesqait tree of Texas, Algarohia glandulosa^ which yieldfi a nonelastio 
gum of the nature and possessing all the essential qualities of gam< 
arable 

CINCnONAS. 

Daring the past ten years a continuous supply of young plants of sev- 
eral species of cinchona has been maintained by a yearly propagation 
of young plants equal to the numbers distributed. Plants have been 
sent to Oalifomiai and to several of the Southern States, mainly to 
Florida. The reports that have reached the Department do not indi- 
cate saocess in their culture, owing to adverse climatic influences. Ex- 
periments here show that none of the species will stand the slightest 
fhwt without injury, and even in the equable atmosphere of the green- 
hoose their vitality is impaired when the temperature is below 5(P. 
Whether or not the climatic conditions for the growth of cinchonas ex- 
ist in any portion of the country is a question not yet solved, but, so far 
as oar present knowledge warrants an opinion, further experiments 
Bhoold be confined to the locality of San Diego, CaL, as offering greater 
promise of success than any other point. 

In the recently-formed cinchona-plantations in India the best results 
are said to be obtained in a warm, equable, and very moist atmosphere, 
at elevations where the mean yearly temperature indicates 64^ ; and in 
those established in St. Helena, the plants flourish well at an elevation 
of 1,500 feet above sea-level^ in rich lands, bathed in moisture, the mean 
temperature for the year bemg 60^. 

Dr. J. E. Howard, of England, (high authority in everything relating 
to the cinchona,) in the transactions of the Linnean Society, remarks 
that ^' it must be remembered that these are mountain-plants, loving 
free air and alternate mist and sunshine, while the hot, close atmosphere 
of the lower valleys is always injurious to their perfection as quinine- 
producing plants." . It is shown in the reports of the Signal-Ofi&ce that 
the mean temperature for the year at San Diego is 6(P, the highest 
montUy mean reaching 68^ in August, and the lowest monthly mean 
being that of 53^ in January and February. So far as thermometric 
figores indicate atmospheric temperature, the climate of San Diego cor- 
icsponds with that of St. Helena, but it is well known that the ther- 
mometer alone is not a safe guide in comparisons of this kind ; the hy- 
frometrical condition of the atmosphere being of equal, if not of greater, 
unportance as regards vegetable growth. Experience in the culture of 
Bovend epecies hero confirms the reports that Cinchona auccirvln'a is the 
BKiBt robust in growth. This species predominates in artificial planta* 
tioQ8 on account of its rapid growth. 

EUCAI4YPTUS GLOBULUS. 

. ^ interest attached to the Australian blucgum tree, both in rela- 
tion to its great rapidity of growth and its reputed hygienic qualities, is 
i^Maeasmg, and the demand for plants and definite information regarding 
their culture and sanitary value continues unabated. There is no special 
^^^Mty in propagating the plant. The seeds are small, very similar in 
fizeandappearanoe tothoseof the onion, and vegetate rapidly when sown 
^ good condition. The young plants are rather delicate at first, but after 
^ few weeks they grow with great rapidity. In the greenhouse they have 
'^hed a height of 4 feet in as many months from the seed, and young 
piants 1 foot in height planted out in May grow from 4 to 6 feet before 
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winter. This apx)lies to plants in rich, moist soil. Those placed in sandy 
soil, i)oorer and drier, do not reach such dimensions, bat will stand a 
greater degree of cold. Succulent leaves and branches shrivel when the 
thermometer falls to 30^, while the more rigidly-matured shoots of the 
slow-growiug plant have survived after being subjected to 12<^ of 
frost. 

As a forest tree it will not flourish in this country north of the thirty- 
iifth parallel of latitude, probably it will not succeed even up to this 
point ; but it is unuecessaiy to exi)eriment with it in higher latitudes, so 
far as pertains to hardiness. As to the sanitary value of the EucalyptuB^ 
evidence is accumulating to show that it has a tendency to lessen mala- 
ria and destroy miasmatic poison. This has been largely attributed to 
the great absorbent power of the roots, but this value would be equally 
shared by other trees of similarly rapid growth, such as our strong- 
growing poplars. It is no longer doubted that several species otEmeor 
lyptvM evaporate with water a volatile oil and a volatile acid, whidh 
I>ermeate the atmosphere and contribute to its invigorating and healthy 
nature and character. 

The absence of malarial diseases in Eucalypti forests seems to be 
well established, and as the planting of useful trees is not likely to be 
overdone with us, these claims for special recognition are worthy <tf 
consideration and encouragement. 

Of the genus Eucalyptus upward of one hundred species have been de- 
scribed. Growing at aifferentelevations,andembraGingintheiihabitat8 
many degrees of latitude, it is to be expected that some of the species 
will resist cold better than others. The numerous species possess diflBsr- 
ent properties in the various oils, gums, and dyes which tiiey fumish. 
The iron-bark gum, the peppermint gum, the stringy-bark gam. the 
curly gum, the red gum, and the sweet-scented gum, with many otlieni 
are all equally worthy of introduction and trial. 

EUROPEAN OLIVE. 

The introduction of the olive into this country as an object of caltup 
dates back more than one hundred years, and during that time va 
attempts have been made to revive and extend its culture, which "^ 
in turn been abandoned, or at least have failed to maintain a permaiK : 
increasing activity in the business. Various reasons may be addao i 
for this failure. The length of time that elapses between the planting * 
the trees and the securing of a crop, variously stated as being h > zi 
eight to twelve years, is so great as to cause olive-culture to give ^ 
to that of more immediately remunerative crops. The difficulty in 
ing a sufficient supply of the most approved varieties, yielding ira 
best adapted to the respective uses to which they are applied, has a*^! 
had a decided influence in retarding olive-culture in this country. 

The olive is not a tender plant ; it is nearly, if not quite, as hardy' < 
the Chinese tea-plant. In a somewhat sheltered situation, withou 
special protection, both of these plants have been growing for severa 
years in the grounds of the Department, and annually increase in ai0€ 

European authorities state that ^^ the olive requires for ripening abom 
one-third more annual heat than the grape, and that the best localiti^f 
are those where the winter temperature does not fall below 19P P., l>'0\ 
that the plant will resist for a short time even 28^ of frost ; indicator 
at 4P F. Long-continued droughts, so detrimental to most plants, irvJ 
affect the olive but slightly. It thrives best on a free, loamy, calcareoC^ 
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floily bat it dislikes clays. Prosimity to the sea is favorable to it, and 
Mil-sides are more eli^ble for its caltare than plains." 

The oUve is one of the oldest caltivated plants of which history makes 
mention, and daring the centnries of its cnlture it has doubtless ran into 
innumerable yarieties, differlDg widely from the original form, from 
which selections have been made of those posscssiug the most highly- 
valued properties of tree and frnit It has been stated that the nnm- 
ber of distinguished varieties of the olive in Europe is equal to that 
of tiie apple in America. It is readily perceived that plants raised from 
seeds, even if the seeds have been collected from the most esteemed 
varieties, may not inherit the qualities of the parent plant ; and plan- 
tations formed of sach seedling-plants mi^ prodnce fruits of inferior 
value, caasing great disappointment and loss. 

The fdlowing descriptive list of select varieties is taken from a recent 
treatise on the cnlture of the olive in Spain, and may therefore be consid- 
ered to include only the best in cultivation in that country : 

E^nisk varieties far early tnaiurationj/or colder localities. 

1. Yar. Prom\formis. — ManzaniUo; (French, AmpouUeau.) — Fruit 
above an inch in diameter, spherical, shining black. 

2. Var. ^egalis. — Sevillano; (French, Pruneau de Ce^Hgww.) — ^Pruit- 
about an inch in diameter, ovate-spherical, blunt, bluish-black. 

3. Yar. Bellotudo or Viliotuda. — ^Fruit about an inch long, egg-shaped ; 
petiearp outside dark red, inside violet. 

4. Yar. Bedondillo. — ^Finit ovate-spherical, nearly an inch long ; peri- 
carp outside bluish black, inside whitish. A rich yielder. 

(L Yar. Ovalis. — ^Lechin; Picholin; Acquillo; (French, Saurine.) — ^Fruit 
bioad-oval, two-thirds of an inch long. A copious yielder. 

f Yar. Argentata. — ^Nevadillo bianco ; Doucel ; Oorzalena ; Moradillo ; 
Qjiblanco; Olivo lucio. — Fruit broad-ovate, an inch long, very blunt, 
Aot oblique. Quality and quantity of oil excellent. 

7. Var. Taral bianco. — (French, Blanquetie.)— Fruit ovate, globular, 
t^u^foorths of an inch long, neither pointed nor oblique, outside black- 
ish-ied. 

& Yar. Empeltre. — ^Fruit ovate, an inch long, equable. Rich in oil of 

^idlait quality, also one of the oest for pickles. Outside violet, inside 
TOte. 

^ Yar. Bacimal. — (French, Bouteillanj BouHnienCj Ribien^ Rapugetie.) — 
'^ violet-colored, glol)Oseovate, about an inch long^ neither pointed 
'^f ^oblique. Bears regularly also on less fertile soil, and is one of the 
••^est to ripen. 

.10. Var. Varal negro ; Alameno; (French, Cayon, Kasies.) — Fruit 
^^tblack, spotted, globose-ovate, nearly an inch long, somewhat 
P^ted. Bears richly. 

. U. Yar. Colckonudo. — Fruit spheric, outside red, inside white, one 
*?^ in diameter, slightly pointed. Produces a large quantity- of good 

12. Yar. OgiUo de lAebre. — Fruit nearly spheric, outside violet-black, 
^^Qt one inch long, somewhat oblique. 

Is. Var. Carrasquena.—{Frenehj Redouan de Cotignal) — Fruit black- 
f^ almost spherical, slightly oblique, about an inch long. Valuable 
'^'HJi for oil and preserves. 

14. Var. Hispalensis.-^GoTdsA; Ocal; Olivo real. — Fruit black-gray, 
^olique, spherical, measuring fully an inch. Bather a large and quick- 



68 REPOBT OF TH9 COMMISSIONEB OF AQRICULTURK 

growing treo. Fruit ujjed in the green state for preserves, not used for 
table-oil. 

15, Var. Vei'dejo.-^YQTdioly (French, Verdal; Verdan.) — ^Fruit black- 
violet, obliqae-spheric, pointed, about one inch long. Fornishes good 
oil and resists best of all the cold« 

Bpanish varieties of late maturation^ for icarmcr localitiei* 

IC. YsiT. maxima. — Madrilono, Olivomorcal.— Fruit over an inch longi 
cordate-globose, strongly pointed. Valuable for preserves. 

17. Var. Bostrata. — Strong and tall plant, very hardy. Fruit l>I|U)k- 
reddish, over an inch long, oval, much pointed. Good for oil. 

18. Var. Ceratocarpa, — (French, Odor ant; Luquoise.) — Fruit fliUy an 
inch long, oval, pointed. 

19. Var. Javaluno, — ^Fruit black-gray, over an inch long, egg-diiajiedi 
somewhat oblique, gradually pointed. Kich in good oil. 

20. Var. Fictido. — ^Fetudilla. — Fruit fully an inch long, egg-shaped, 
blunt at the base, pointed at the apex, with black<gray palp. Good 
both for oil and preserves. 

21. Var. Ncvadillo negro. — Fruit egg-shaped, fully an inch long, with 
turned x>oiutcd apex. One of the richest of all varieties in yields and 
ripens moderately early* 

French va/rktict merging iiito tM Spanish Jcindi. 

22. Var. A7igulosa. — Laurine. — ^For preserves. 

23. Var. Eouget. — ^Marvailletto. — Produces a fine oil. 

24. Var. Atrorubens. — Salierue. Saveme. — Fruit dusted white. Fur- 
nishes one of the best of oils. 

25. Var. Varicgata. — ^Marbee. Pigale. Pigan. — ^Purple firuit, with. 
white spots. 

2C. Var. Le Palma. — Oil very sweet, sparingly produced. 

27. Var. Atrovirens. — Pointue. Punchuda. — Fruit large, with gonc^ 
oil. 

28. Var. Eubicans. — Eougette. — Seed small, yield annual and large. 

29. Var. Alba, — OUve blanche. Blancane. Vicrge. — ^Productivei burnt 
inferior. 

30. Var. Caillet Rogue. — ^Figanicr. — Tree small. Fruit large, red. (^^il 
good and produced in quantity. 

31. Var. Caillet Blanche. — Fruit almost white, produced annually asis^ 
copiously, yielding a superior oil. 

32. Var. Raymet — Fruit large, reddish. Oil copious and fine. Tbrmii 
variety prefers a flat country. 

33. Var. Cotignac. — Fruit middle-sized, blunt. Oil obtained in 
siderable quantity, and of excellent quality. 

34. — ^A'^ar. Bermillaon. — ^^"crmilion.-^Yielda good table-oil. Tree v< 
\ardy. 

JAPAN rEKSQDIONS. 



During the past twelve years the Department has made various _ 
)ortations of seeds of the persimmon from Japan, but only in a £^ '^ 
;ases have they reached here in condition to vegetate. When yoai» -8 
he plants suffer to some extent during winter; the points of 
tranches are injured, but they recover as summer advances, and l_ 
be second winter they are perfectly hardy. There is also qaite -* 
^'♦^'^rence in the seedling-plants, some few remain uninjured fromtte-^ 
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Btart, while others suffer to the extent of being killed to the ground. All 
the young plants have been distributed; a few only having been planted 
in the grounds some years ago, which are now ten feet and over in 
height, but have so far given no indications of flowering. 

It api>ears that in Japan the persimmon^ like our own orchard fruits, 
has long been subject to improvement by culture and selection of the 
best varieties, which are then increased by grafting. The Japanese are 
now in possession of many flne varieties, differing greatly in size, shape, 
and quality; some being oblong, like a huge acorn, others are flat, 
closely resembling both in shape and color a large, red, smooth tomato. 

It may therefore be presumed that the {)1ants raised here firom seeds 
would bear the same relation to these improved varieties that seedling- 
apples do to the finest productions of our orchards, and that efforts 
should be made to procure a supply of these grafted varieties directly 
from Japan. 

These fruits are worthy of introduction ; in Japan they are dried in 
the sun and preserved in the same manner as figs, which they very much 
resemble when thus prepared. The fruit is not so astringent as is our 
naQve persimmon, Diospyros Tirginiana. 

TANUUL. 

The opinion prevails that the vanilla-plant can be successfully culti- 
Tfttod in Florida, and applications for plants and inquiries as to their 
growth and culture are frequently received. 

The vanilla belongs to the family of orchids, and grows wild in Mexico, 
Pcoro, Brazil, and other parts of South America. It is also found in 
Trinidad, Jamaica, and other West India Islands, and it is exceedingly 
doabtfbl if the climate of any portion of Florida would prove suitable for 
its profitable cultivation. 

The vanilla is a climbing plant, and is propagated by cuttings inserted 
fieai the stems of trees upon which it climbs, adhenng to the bark by 
'ta fleshy roots. 

33ie best marketable pods are supposed to be produced by the species 
*^^inUa planifoliaj and the principal supply comes from Vera Cruz. 
jj^^-Assertions have been made that tlie vanilla-plant grows wild in 
^I^^da. In answer to requests for specimens, leaves of Liatris odaror 
^^Mima have been received. This phmt has aromatic foliage, and is 
^^^netimes used for flavoring cigars and tobacco, and is locally known 
*^irfld vanilla, but it has no relation whatever to the vanilla-plant that 
I^^X)duce8 the fragrant pods of ths^l^ name. 

FABAayAT TEA. 

Tie Paraguay tea-plant, or mat6-tree of South America, will not, 

E^^^obably, flourish in any part of this country. It is a species of ilex, or 

^c^lly, and the prepared leaves form an article of considerable commerce 

^^X South America, but has not yet been introduced as an article of diet 

^^^^ any other country. Its consumption is said to be steadily increasing, 

^^^dit is probable that it may yet become an article of importation here 

^^ vdl as in Europe, if its reputed good qualities are truly reported. 

^^ leaves contain theine, the bitter principle of tea and coffee, but in 

^^ quantity than is found in either of these well-known beverages, al- 

^'^gh some analyses have placed it equal t<i eoffee in its stimulating 

^'^optttiea. * ' '"^" 

dere are two method^ of preparing it for use. For domestic oon- 
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siimptioii, it is simply dried iu the snn, the leaves are tben broken ap in 
small fragments and kept dry until used. In this condition it resembles 
the Chinese tea, and is simihirly prepared as an article of food. 

For commercial distribution it is mostly rcduceil to a ]>owdery state; 
the leaves being dried or scorched by artillcial heat until they become 
sufficiently brittle to be pounded into powder. Mat6 is prepared by 
adding boiling water to a small quantity of the powder. 

It is asserted that Faraway tea can be placed in market at rates 
much below those of coiTce, and that it is equal to the latter as a nourish- 
ing beverage. 

CHINESE TEA-PLANT. 

Eflfoits to popularize the tea-plant are still continued. About 20,000 
plants have been distributed during the year. Arrangements had been 
made for a larger distribution of this plant in the Southern and South- 
western States, but owing to the great reduction made in the appropria- 
tion for this division, they had to be abandoned, and the propagation 
limited to a few thousand only. 

The expectation that tea may become a staple article of our productive 
industries is not diminished. Improved processes of preparation will 
undoubtedly supersede the expensive hand manipulations that have 
hitherto prevented successful competition with cheap manual labor, and 
as the plant becomes more widely known through these yearly distribu- 
tions, and its hardiness and adaptability to a wide range of climates 
becomes definitely established, public interest will in time be directed to 
its cuUivatiou as an atticle of oommercial value. 

HEDOS-PLANTS. 

The jujube-tree, Zizyphus vulgaris^ will form a good protective hedge 
south of the thirty eighth degree of latitude. It is of rapid gn>wtii| 
thorny branches, and pinnate foliage of a bright, glossy, green odIo^~ 
As a lawn-tree it is exceedingly beautiful, particularly when covei^ 
with fruits, which are profusely produced. The cherry-like flrait is q 
a dull red color when ripe, and is used for economic purposes m » 
parts of the world, but it is not of much value as an article of fo( 

.The Chinese tea-plant will make a good ornamental evergre ni ; 
where the climate is favorable to its growth. The periodical c di 
required to keep it in proper trim could be saved, dried, and uiai 
The exi>eriment is worthy of trial, if for no other purpose than to i > 
tain whether or not this would prove to be a profitable method i=^ 

ering the young shoots and leaves for tea^ as seems highly pro irc 

the large surface of uniform growths which frequent clippings wor 
produce. 

The evergreen Euonymus, Euonymus JaponicuSy also forms an ad r 
rable ornamental hedge. T!ie plant is easily grown from cnttinin 
dense growth naturally, but little care is requisite to keep it in 
condition. 

PHYLLOXERA VASTATEIX, (THE GEAPE-BOOT LOUSB.) 

For several years past considerable attention has been given to i 
grape-root insect, and the injuries it inflicts upon vineyards, botli in ■ 
country and in Europe. Its life-history appears to have been thonn 
studied; its curious and somewhat |)erplexing transformations 
been elaborately explained by entomologists of both continents^ i 
destructive capacities duly chronicled. 
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Grape- growers possess their fall share of that propensity in mankind 
which is manifested in the tendency to shift responsibilities ; and all fail- 
ures in grape-colture, with but little of hesitation, are freely and willingly 
attribated to this diminative insect. Unless we ignore an almost over- 
whelming amount of clear and direct evidence, it cannot for a moment 
be doubted that the Phylloxera has worked great devastation and caused 
great losses ; but when it is asserted that all failures in grape-culture in 
this country are traceable to its ravages, it then becomes apparent that 
the insect is ialsely accused, and that the assertion conveys a flagrant 
error, for which there is no intelligent excuse. 

It has been distinctly stated that the failure of the European grape 
in this country is owing to the ravages of the Phylloxera. With as much 
truth the statement may be made that the failure of the orange-tree on 
the slopes of the Adirondacks is due to the presence of this insect. 

The true cause of the failure of the foreign grape in ordinary field- 
culture is now so fully understood, that it seems almost superfluous to 
state that it is solely due to atmospheric influences, as is clearly shown 
by its snccessful culture in glass structures in all parts of the country. 
In the spring of 18G3 a purposely-rude glass structure was erected in 
the garden of the Department for the purpose of illustrating the cause 
and effects of mildew on the grape-vine. The appearance of this struc- 
tore will be best understood by supposing an inclosure made by placing 
a few glazed sashes against a common board fence. A collection of 
grapes, comprising both native and foreign varieties, were planted two 
feet from and parallel with the front of the house. In due time two 
Btems were procured from each plant, one of them being introduced 
under the glass roof and the other trained to an upright trellis set four 
feet from the front, fully exposed to the atmosphere. This arrangement 
was maintained for seven years, during which time the branches tinder 
fhe glass cover remained in perfect health and annually produced crops 
of well-ripened fruit. On the other side, the branches on the exposed 
trellis, with the single exception of the Concord, were more or less 
ioJQied by mildew each season^ The lona branch under cover produced 
bnmches so perfect, both in size and quality of fruit, as to suggest a 
MoomieDdation for its culture under glass, as published on page 25 of 
Okt annual report of the Department ibf the year 1867. The branch of 
fins vine on tlie exposed t^rellis never ripened a berry, and after strug- 
fiing for a few years against mildew, the loss of foliage during summer, 
vid the destruction of unripened wood during winter, it ultimately 
Micciimbed. 

Tlie foreign varieties, Black Hamburgh, Black Prince, and White 
^ntignac, shared the same fate, only more rapidly. Among natives, 
^ Rebecca, Maxatawny, and iJelaware, on the trellis, occasionally 
Opened a few branches, accordingly as mildew more or less prevailed, 
while the protected branches never failed to ripen perfect fruit. Occa- 
^nally the position of some of the branches were reversed, the inside 
^^cli withdrawn and fastened to the outer trellis, and its place in the 
ponse given to the branch it displaced on the trellis, and the result was 
iQ all instances alike. These are not isolated experiments. Horticul- 
ttttal literature is replete with corroborative evidence of a similar na- 
^0^ and if the history of every vineyard in America could be minutely 
^^^ed, it would be found that success followed immunity from mil- 
^V| (or leaf-blights, as some prefer to term it,) or fungoid diseases in 
^'^ forms, and Uiat failures as sorely followed their presence ; and the 
^l^tdBB^t is not presumed to be made that this intermittent action was 
w to the erratic movements of PhyUoxera. 
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Neither will the claim be seriously entertained that this insect exer- 
cises an inliuence in promoting the health of vines when their foliage 
is protected, either by a glazed or a boarded covering; that the result- 
ing loss of foliage, disease, and weakness, when the covering is removed, 
is caused by their active presence, and that they again abandon the 
plant, and permit it t^ssume health and vigor when the protective cover 
is replaced ; if so, then the much-sought-for and highly-valued remedy 
for the Phylloxera is readily obtained. 

The fact that the Phylloxera is found on the roots of sickly or dying 
grape-vines is not to be taken as conclusive evidence that the destruction 
of the plant is solely the work of the insect, since the presence of insects 
upon diseased organisms is of common occurrence both in animal and 
vegetable life. 

It is a significant fact that, if we compare the list of varieties said to 
be least affected by the Phylloxera with the list of varieties least sub- 
ject to mildew, we will find them to be identical. 

The sum of the whole matter, then, appears to be this : tliat when 
a grape-vine becomes weakened from successive yearly attacks of mil- 
dew, destroying the foliage, so that the wood or shoots fail to thoroughly 
mature their growth, its vitality is so impaired that what littlo of life 
remains is easily vanquished by the Phylloxera. 

It has been recommended to graft the lona, Delaware, Catawba, and 
other varieties infested with the root-louse on roots of the Olinton. 
Oporto, Concord, and other kinds that resist its attacks, as a means of 
securing immunity from its ravages. It may safely be predicted that 
the results expected will not be realized. The same causes that ren- 
dered the lona unprofitable on its own roots will render it unprofitable 
when grafted on the roots of the Clinton : and it would not be at all 
surprising if the then weakened roots of the usually robust Clinton 
be found badly infested with the Phylloxera. 

If this mefliod of grafting had proved successful, our vineyards would 
be planted with the most esteemed grapes of the world ; but tko expe- 
riment has often been made, and as often failed. 

If we look into the history of Europen grape-culture during the past 
thirty years, we learn that previous to the year 184G the crops were sat- 
isfactory and the wine-producing interest prosperous. In tJiat year the 
grape-mildew made its appearance near Paris, and soon spread over vine- 
yards in neighboring districts, from whence it traveled with great rapid- 
ity over the soutli of France, Italy, and Hungary. In 1851, it had 
crossed the Mediterranean, invading Algeria, Byria, and Asia Minor^ 
destroying the wine-commerce, and bringing ruin to the owners of vine- 
yards. In 1852, it appeared in Madeira, and worked such devasta- 
tion, that in 185G, only 200 pipes of wine were produced as against 
14,000 pipes produced in 1850 in that island. 

The losses incurred and the destruction occasioned to vineyards Iq^ 
^iiis malady were beyond calculation; thousands of acres were aban- 
doned, and in those not utterly destroyed tiie vines were weakened by 
he disease and produced only inferior crops. About the year 1803, it 
--as discovered that the roots of diseased vines were covered with ex- 
rescences, and continued obseiTations proved that this malady was in- 
creasing with fatal rapidity. 

Tn 18C8 a memoir was presented to the French Academy, detailing a 
•ow disease, which, the writer thought, was " likely to prove more dis- 
■^trous than the mildew. This new enemy was an insect, a minute 
*phid€y which formed yellow parasitic patches on the roots of the grape- 
^ne.'' This " new enemy '^ has since received the naime of PhyUaxim 
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The "warty, knotty processes, now so familiarly known as indicating 
the presence of Phylioxeroy are not by any means a modem prodnction. 
They have long been observed on the roots of grapes; bnt it is only when 
the plants aro otherwise diseased and their normal vitality impaired 
that the insects prevail to a fatal extent. 

Various kinds of Aphides have existed on the roots of plants from 
time immemoriid. 

If, as maintained by most entomologists, the leaf-gall-prodncing insect 
and the root-lonse are identical, it farther confirms the accuracy of the 
foregoing observations and deductions. Among all the varieties of 
grapes, native or foreign, that have come under observation, I do not 
recall to mind any one kind that has been so frequently or so severely 
attacked by the leaf-gall insect as the Clinton. Bnt this variety is so 
healthy, so exempt fromfangoid diseases, that all attempts of the insect 
to fatally itijare its roots are abortive; a resnlt that may be expected 
of all other varieties so long as they retain a similarly healthy condi- 
tion. 

For the past two years or more my time has been largely devoted to 
duties devolving npon me as representative of the Department on the 
board on behalf of United States Executive Departments at the Inter- 
national Exhibition, 1870. These duties have been somewhat ardnons, 
but I have not permitted them to interfere, except when altogether un- 
avoidable, with my daily duties in the Department. 

WILLIAM SAUNDEES, 
Superintendent of Gardens and QrouTids. 

Hon. Feedeeick Watts, 

Commissioner. 



KEPORT OF THE BOTANIST. 

Sm: I have the pleasare of presenting the following report of the 
work of this division during the past year : 

A large amount of time and labor has been given to the preparation 

of the collection of sections and specimens of forest-trees of the United 

States. This collection constituted a conspicuoas feature of the display 

of this Department in the Government building during the recent Cen- 

teanial Exposition, and was appreciated and commended by the most 

intelligent citizens of our country, and was an object of carefnl study 

by many of the representatives of foreign countries. It has often been 

>Med tihat the Government building was one of the most instructive 

^ interesting features of the exhibition, and itas also conceded that 

thiB Department contributed its due proportion to that display. A 

woihet of scientific men, who had part in the representation of different 

^^^^tties at PhDadelphia^ made requests to be furnished with duplicate 

"P^cimens of our forest- woods, and also botanical specimens of our native 

P^ta, for the scientific societies of their respective countries. In ac- 

^*»^ce with these requests, there was prepared and delivered before 

Y^ doee of the Exposition boxes of specimens from the duplicates be- 

r^p^g to this Department for tbe following countries, viz : for Brazil 2 

2^ for the Argentine Bepubliq X box^ foi^ Bussii^ 1 box, and for New 

»Wk Wales 1 box. 

Mitte recently a box of specimens has been forwarded through the 
aaiai8(mian Institution tctthe.Boyal Herbarium at Kew, Englandt 
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Eight sets of plant duplicates are now being prepared as rapidly as pos- 
sible for further distribution, a part to colleges in this country, and a 
part for foi-eign institutions. The duplicate wood sections are also being 
prepared for distribution. 

Of the very large contributions which were made to the United States 
by foreign governments represented at Philadelphia, a considerable por- 
tion comes to this Department, and will serve not only to greatly enrich 
our Museum and Herbarium, but there are quantities of some of these 
objects in duplicates, which, it is understood, are to be divided and pre- 
pared for distribution to various museums and institutions of learning 
in this country. This will involve a large amount of work for this 
division, but the benefits to be conferred upon the canse of education 
through this means will be well worthy of the labor and expense. 

As a result of the centennial collection of forest-trees, much informa 
tion has been gained respecting species hitherto imperfectly known, and 
several species have been obtained which were before unknown to our 
flora, the particulars of which are given in the Catalogue of the For- 
est-Trees of the United States, which was published by this Depart- 
ment to accompany and illustrate the collection. 

The Herbarium has also been greatly enriched by collections of plants 
made in connection with the procuring of the forest-tree specimens, and 
also by the purchase of a large number of rare and new species of the 
Sierra Nevada Mountain region. 
Eespectfully, 

GEO. VASET, Botanist 

Hon. Frederick Watts, Commissioner, 



MICROSCOPIC INVESTIGATION. 

By Thomas Taylor, Microscopxst. 

During the past year a large portion of my time was devoted to the 
preparation of a series of water-color drawings for the Centennial Ex- 
hibition, having in view, to a limite<l extent, the illustration of ohjects 
connected with the usuaJ work of the Microscopic Division, a large pto- 
portion of which represents the leading types of the genera of micro- 
scopic fungi. Another section of the exhibit presents the results of 
original investigations upon chemical tests for flax, cotton, ramie, silk, 
wool, hair, and both animal and vegetable cellulose ; and still another 
series illustrating the principal vegetable starches, to the number of 
about one hundred varieties. These drawings present highly magnified 
views of these microscopic objects, including those most important in 
economic mycology, especially the fungi commonly known as m<dds, so 
destructive to vegetation. The edible and poisonons mushrooms are 
distinguished in one class of these drawings. 

MUSHBOOMS. 

The importance of the mushroom as an article of diet has never been 

oroperly understood in the United States, nor is it generally known how 

ibundant our supply of edible mushrooms is. Many of tiiose popularly 

lupposed to be poisonous are not merely innoxious, bat hi^ly natri- 

10US, containing as they do many of the elements of animal food. 

In France, Germany, and Italy the mushroom forms so important a 
[>p^rt of the food of the people that one distinguished writer hiui i^oken 
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of it as the " maniia of the poor.'' In Transylvania the oyster-mush- 
room is so abundant, and is so largely used, that tons of it may often be 
seen iii tlio markets; and in some parts of Germany the Morel-mush- 
room is so popular, that the people, finding it to grow best on a soil 
treated with woodasheS) were accustomed to burn down portions of the 
forests in order to secure favorable spots for its cultivation ; a praetice 
which the government ultimately found it necessary to interdict. 

It is hoped that the collection of drawings, which has been made with 
so much care, will serve to call public attention to the value of the mush- 
room as an article of food, and at the same time furnish means of dis- 
criminating between the poisonous and edible varieties of the plant. 

Particular pains have been taken to represent the last-named class of 
plants as fully as possible, a number of collectors having been em- 
ployed for the purpose in various parts of the United States. Among 
these may be mentioned Professor Peck, of Kew York, who, in Uiat 
State alone, gathered no less thAU eighty species of mushrooms, includ- 
ing several which are new to science. The specimens furnished by Pro- 
fessor Peck are admirably copied, and colored to nature. There are also 
several excellent photographs made from specimens furnished by various 
collectors, representing different genera and species of the same class of 
plants. 

Another s^es of drawings illustrates the action of pear-tree blight, 
showing the effects of the diemical changes which take place in the 
Ulterior structure of the tree under the attacks of the fungus to which 
this disease is due. The disease of plum and cherry trees, known as 
^^Uack-knot," is illustrated in a similar manner, some of the drawings 
exhibiting it as it appears to the naked eye, while ottiers show in det^l 
its distorted, woody structure^ The fungus which produces it is also 
shown at various stages of its growth. 

The fungus Peronospora infestans, which causes potato-rot, is illustrated 
in the various stages of its growth. There is also a series of drawings 
of its "resting-spores," recently discovered by Prof. Wortliington Smil^, 
and so named ftom the fact that they remain for months in a stationary 
condition, or, in other words, rest for that time without germinating. 

l%ere is an interesting series of drawings, representing, as seen 
throngh the microscope, the mold of bread, cheese, jellies, &c., and illus- 
trating their habits of growth, a knowledge of which may often be 
useful in preventing beer or milk from souring and wine or bread from 
becoming " ropy." 

One of the most curions of the cryptogamic plants is the Protococcus 
ntvoZif , which, we believe, was first found by Captain Parry, during his 
northern exploration, and to which was given the name of ^' red snow," 
from the fact that it gives Its own red a)lor to the surface of the snow 
on whidi it grows. This singular little plant is represented by several 
drawings of exquisite finish and color. 

The fibers of hemp^ flax, jute, ramie, esparto-grass, and Australian 
flax, as well as wool, sdk, calf 's-hair, and the hair of the Cashmere and 
Angora goats, are exhibited as seen through the microsco)>e, both in 
their natural condition and under various forms of chemical action. In 
the course of my investigations on this subject, I found a number of 
new chemical tests by which the presence or absence of certain of these 
fibers in every fabric may be determined. This series of drawings will, 
th^refoi^, be of considerable interest to manufacturers of textile fabrics, 
to dealers in that class of goods, and to the Government, which, besides 
bein^ an extensive purchaser of clothing for the Army and Navy, is 
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largely interested in determining correctly the materials composing the 
fabrics which pass through the custom-house. 

There are a number of drawings illustrating the methods employed 
by me in detecting the presence of animal and vegetable starch and 
cellulose in various parts of the animal economy. The investigations 
to which these drawings relate are still in progress, but the great ma- 
jority of the drawings relate to the leading families, orders, and genera 
of cryptogamic plants or fungi, of which by far the greater number are 
microscopic in size. The latter are often visible to the naked eye when 
massed together in large numbers, presenting, in some cases, the appear- 
ance of a pigment on the surface of the plants upon which they fasten. 
In such cases the microscope sometimes reveals millions of spores to the 
square inch. The ravages of these minute vegetable organisms are in- 
credible in their extent. The potato has at times been threatened al- 
most with extinction. Grasses have been affected by them, and the 
cereals throughout large districts have at times suffered blights so 
serious and so often repeated, that the farmer has been almost ready to 
abandon their cultivation in despair. Fields of hops, vineyards, and 
orchards have withered under their blighting touch, and in lower lati- 
tudes they have assailed coffee-plantations and groves of orange^ lemon, 
and olive trees with equally fatal results. Even the hardy forest-trees 
have not in all cases escaped their devastating influence, and at the 
present moment many of the stately mt^les in the public grounds of 
our cities are withering under the insidious attacks of these minate 
destroyers. In short, there is hardly any department of agriculture, 
horticulture, or forestry that can claim exemption from their ravages ; 
and the importance of a correct knowledge of their characteristics, 
modes of propagation, and development, and the conditions under which 
they tend to flourish or decay, can hardly be overestimated. As a con- 
tribution toward the dissemination of such knowledge, the coUcQtion 
just described possesses a high practical value. 

No large collection of well-executed drawings of cryptogamic plants 
has heretofote existed in this country; but by the assistance of Dn M. 
C. Cooke, of London, and others, I have been able to supply the defect, 
and have formed a collection which will be of permanent value to my- 
cological science in America. The drawings, nearly all of which were 
made from nature for the special purpose to which they are now des- 
tined, exhibit a high degree of delicacy and finish. 

Mushrooms in their composition more nearly resemble flesh than any 
other vegetable. Dr. Marcet proved that, like animals, they absorb a 
large quantity of oxygen, and give out in return carbonic acid, hydro- 
gen, or azotic gas. Chemical analysis demonstrates the presence in 
their structure of the several components of which animal matter is 
formed, many containing sugar, gum, resin, fungio acid, various salts, 
albumen, adipocere, and ozmazone, which last ^^ is that principle which 
gives flavor to meat-gravy ,'' according to Dr. JBadham. 

Fungi are applicable to other than culinary uses, though their most 
iuportant use is the gastronomic one. To obviate the difi^culty arising 
rom the prejudice against the wholesomeness of any mushroom, Mr. 
Berkeley recommends a good quantity of bread to be eaten with them. 
ie is of opinion that mushrooms are only indigestible when eaten alone 
>r in imprudent quantity. Of course this remark applies equally to any 
^rt of musUrQom^ thQPgb it is made, witii {^Qir^nce to the one in $»mil- 
ar use. 

AS an indirect but very important article of diet, the tiny ftmgiis 
rTM^«m as ^« yeasts stands prQ-eminent^ It Is composea of globular cell% 
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^hich produce other cells with incredible speed, and the interchange of 
fluids on either side of the membrane is the caaso of the fermentation. 
German yeast is formed of the dried globules. 

The PolyporiM betulinus makes very superior razor-strops, its substance 
containing minute crystals ; the Folyporus squamosus is also good for tJiis 
purpose, if cut from the tree in autumn, then flattened in a press, rubbed 
carefully with pumice, cut into slices, and each slice fastened to a wooden 
stretcher. The Folyporus fomentariua forms the amadou of commerce, 
formerly used only as " German tinder," but now applied — ^by, at any 
rate, one medical practitioner — ^in sheets to protect the backs of bed- 
ridden patients. Gleditsch relates that the poorer inhabitants of Fran- 
conia stitch it together and make garments of it. Folyporus ignarius is 
used as snuff in the north of Asia. Folyporus officinalis was formerly 
used as medicine, but is so employed no longer. Folyporus sulphureus 
furnishes a useful dye. Oqprinus atramentarius may be made into ink. 
Amanita muscarius furnishes poison for vermin, and is an ingredient in 
8ome intoxicating liquors. Wood impregnated with the metallio green 
spawn of the Feziza is of great value in the delicate inlaid work known 
as Tunbridge ware. A small fangus belonging to the Ascomycetes class, 
and known as ergot of rye, furnishes a powerful and useful medicine, 
though in the hands of the ignorant it is an extremely dangerous poison. 
Mi, Berkeley suggests that decayed fnngas would form good manure. 
Such being the case, it would be well worth the trouble to let the laborers' 
children collect them and throw them into a heap, like dead leaves, for 
leaf-mold ; thus even the poisonous species might be utilized. 

How TO GEOW MUSHBOOMS. — ^Having received many communications 
^^king for inlbrmation in relation to mushroom culture, we append the 
Xbllowing descriptive answer from the pen of Mr. William Saundei*s, 
Superintendent of the Propagating Gardens of this Department, who has 
^ven much practical consideration to the subject. Many persons sup- 
pose that there is a great difficulty in cultivating edible mushrooms, and 
they believe that there is a mysterious secret connected with their propa- 
gation known only to a few: 

The poisonous properties of many species of fangi, and tho difficulty of distingaish- 
ing the good fjx)m the bad, miUtate against them, and render it necessary to be cau- 
tioos in making them an article of food. Nevertheless, mushrooms are very generaUy 
esteemed when properly cooked, and are nutritioys when used in moderation. Chem- 
icaUy they have moro resemblance to flesh than any other vegetable. In some parts 
of Bosaia it is said that the peasant]^ depend on mushrooms and bread for the greater 
part of their sustenance. They employ about fifty kinds of fungi as food. In Rome 
there is an inspector of mushrooms, who attends the market as a guarantee for pnblio 
safety ; and, strange to say, our common edible mushroom {Agariata campeatris) is in- 
terdicted. Specimens of it brought to the fungus market are sent under escort and 
thrown into the Tiber. 

It appears from the remarks of mycologists that the majority of mushrooms are 
harmless; the poisonous varieties being the exception, the innoxious and esculent the 
role. But the difficulty lies in the selection, as we have no definite guide to point ouc 
what sorts are, or what are not, poisonous. Even some of the wholsome kinda acquire 
noxious properties when grown under peculiar circumstances. Soaking in vinegar 
destroys many of the poisonous qualities, if present. Cooking also removes the dele- 
terious prox>erties from many that would be unsafe to be eaten in a raw state. Various 
testa have been recommended. The presence of a froo acid has been considered a sign 
of harmlessoess. This is found not to be conclusive, as many, good and bad, wiU r^- 
den litmus paper. Cooking them with a silver spoon, under the impression that, if 
bad, the spoon will change its color, is also an erroneous idea. Selecting by color has also 
its disadvantages. Many of the most noxious species are of a snowy whiteness, while 
others of a less tempting color are perfectly harmless ; so that great care and experi- 
ence are requisite to discriminate those that can be eaten with safety. 

The Agaricw campestris, or common mushroom, is tho only species that is generally 
grown artificially. It is thus botanicaUy described : Stipes (or stalk) two or three 
inches in length, white, solid, fleshy, furnished with an annular veil, (a thin mem^ 
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braneons substance enciroliDg the stalk.) Pileus (cap, or edible part) fleshy, dry, can- 
vex, convexo-plane, ^hite, changing from yellowish to brownish. Gills (thin parallel 
plates underside of the cap) free, ventrico»e (swelling unequally on one sido) pink, 
changing to deep purplish brown. Flesh (internal substance) white. 

There are several species of the Jgaricus besides the preceding, and also a few 
varieties of the A . eavi^triSy that are sometimes grown for tne table. It is unnecesaary 
to describe them here, as those who purchase spawn need bo under little apprehenaion 
of receiving a spurious article ; at l^ost so far as my experience goes. I have never 
been disappointed in this respect. So far from there being any oifflculty in growing 
them, I venture to say that not one in fifty who make the attempt will lail. Of eoome 
some little attention is requisite, as with everything else artificially circumstanced. A 
knowledge of the condition under which they are most plentifully lound in natnre will 
be of material assistance to the grower. In very dry seasons, mushrooms are most 
plentiful in low situations, on rather strong soils; on the contrary, should there be 
much wet, they are more abundant in uplands and drier localities. A continuance of 
warm, dry weather, followed by slight showers, and a hazy, still atmosphere, briii^ 
them most profusely. These considerations are worthy of being kept in mind in their 
artificial oulture. There is no x>artioular season for making a mushroom-bed. In win- 
ter it requires to be under cover, and in summer the difficulty lies in keeping it cool 
and moist. Autumn is perhaps the best season for making a bed out of doors ; and, if 
a constant supply be an object, a bed should be made up in some spare oellar about the 
beginning of November. 

Before entering into the details of management, it may be useful to make a few re- 
marks upon the propagation of spawn. Summer is th6 best time for performing this 
operation. Procure some horse-m.inuro : if there is a sprinkling of short litter with 
it, so much the better; cow-dung and light loamy soil, or ro^ scrapings, in about 
e<inal proportions ; it is not particularly necessary that they should be in exact quan- 
tities. I mention this in passing, as an idea sometimes gets abroad that, unices every- 
thing is mathematically adjusted by number or weight, it would be foUy to expect a 
satisfactory result. Wash these ingredients together with water into a thick mcMrtar, 
and spread it out three inches in thickness in an open shed to dry. As soon as firm 
enough, out it with a spade in squares of seven or eight inches, set them on edge, and 
turn them occasionally to facilitate their drying. When they will admit of being 
handled with safety, cut with a knife two or three holes, about two inches in diameter, 
little more than half through the brick, and fill each hole with good spawn, plastering 
it over with a portion of what was cut out. They should now be left until quite dry. 
Have ready a quantity of fermenting manure which has been well sweetened by fite- 
quent turnings. Spread a layer of Uds six or eight inches in thickness, and baUd th<^ 
bricks on it with the spawned side uppermost, drawing the pile up to a point; then, 
cover the whole with warm manure. A genial warmth of about sixty degrees will b» 
sufficient to cause the spawn to run through the whole of the bricks. When this take* 

glace the process is ended. The brick can be laid aside in a dry place, and the spawn 
1 them will keep good for years. 

Mushroom-beds out doors may be made of any material capable of producing a mild 
heat by fermentation. Stable-manure is best, taking long and- short as it conies to 
hand, and tossing it into a heap to ferment. When it becomes sufficiently heated, torn 
it over, bringing the rougher portions into the center. This should be repeated nntil 
it is well mixed and equally rotted. The object is to bring the whole into an equal 
state of fermentation without rottenness, to drive ofif excessive moisture, and anbdne 
the burning heat with the least possible loss of the essential gases. If a third part of 
old hot-bed manure is mixed with it, it will moderate the heat and give the bea aoon- 
sistency that it would not otherwise possess. Having it in readiness, choose a spotfi>r 
making the bed ; if under the shade of a tree, so much the better. Mark out the gronnd 
four or five feet wide, and of a length to correspond with the quantity of manure. Com- 
mence by throwing in a layer of the least decayed portions of the dung ; then bnild the 
Thole up in a rounded ridge three feet high. It must be equally and lirmly beat down, 
^^at it may produce a mild, equable heat. Pushing in a few stakes at intervals idl 
"ound and drawing ihese out occasionally, and at the same time feeling them with the 
..jid, will afford a tolerable estimate of the interior warmth. The heat should noTer 
ixceed ninety degrees after the bed is put up. If likely to get warmer than this, make 
^oles all over it with a stout stake, and when the heat subsides to between seventv 




•OSS, beating it firmly and leaving it quite smooth. To prevent accident fkrom o^ 
-'^nf ing^ it should be only partly soiled at first — say, half-way up— covering the wh. 
'U.0 days afterward. To prevent the soil from cracking in dry weather, a thin oo^ 
r^<)f of short straw or hay may be thrown over it; very little watering will be ne. 
•ttj. When it is found requisite to moisten the surface, let water pass throngh a U 
— ^'x the outside of the covering, which is preferable to applying it direction 
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he bed be made up about the middle of Angnst, mushrooms may be ex- 
the end of September, from six weeks to two months after spawning, 
its become cold, the covering shoald be increased, and to cnard against 
k clenr day, occasionally turn ofif the covering, remove all decaying mat- 
all is dry, cover as before. It will keep in bearing for two months or 
terior heat is preserved by additional covering. 

mes may be resorted to for obtaining mushrooms in winter. Those who 
^uso may make a bed in the furnace-room, if they desire to do so, taking 
he heat that escapes from the furnace. A good supply may be had fh>m 
underneath the ulaut-stago, provided the drippinn^ of water from the 
guarded against by boards or water-proof cloth. Portable boxes, three 
ODg, two feet wide, and one in depth, filled with horse-manure, and 
atumn, being set in a dry place, will, when soiled over in rotation, and 
warm end of a greenhouse, afford a moderate supply. Even good sized 
ly be thus prepared, and a few introduced at intervals. The equal tem- 
uuderground cellar or root-room is very suitable for tho growth of this 
Buch a place mushrooms may be had the whole year from successional 
Quch trouble or expense. Tho best crop I ever saw was in beds on each 
shed, with a row of fermenting manure between them. The £re(]^uent 
f tho manure filled the place with an agreeable moisture, and obviated 
)f v/ateriug. The ammonia disengaged by this process was also decidedly 
lelves four feet long and one in width, rising one above anothw, wiU be 
cal where space is limited. Where an ample and constant supply is do- 
:eT to erect a structure on purpose. This need not be a costly af&ir. A 
*eet long, ten wide, and ten high to the ridge, built with timber, would 
ve. Allowing three and a half feet on each side for beds, there would be 
JO center for a path, underneath which a flue or hot-water pipes sho<ild 
y having a bod on the surface, there would be space for two tiers of 
h side, affording, in all, upward of six hundred square feet of surfiEU^ for 
rop. This would be sufficient for a constant supply the whole year 
be provided in the roof for light and ventilation. Four windows, three 
2h, would bo sufficient for this purpose. 

al material for forming beds in winter or at any season, on shelves, 
of horse-manure, with a little short litter intermixed. As this is ed- 
it out thinly to dry, turning it over frequently to prevent violent heat- 
!ct is to get it into a dry state without dec<«ipo8itioo. When it is in this 
n, commence making tne bed, by throwing in the manure to the deptii 
ur inches, and beat it firm with the back of a spade, or, what is more 
ith a flat, heavy board, having two handles to work it with. Proceed 
r until there is a depth of ten inches or so, flnnlv beaten ; then insert the 
low the surface as before. Insert the bulb oi a thermometer into the 
d the heat rise above eighty degrees, bore holes eight or nine inches 
it. When the temperature is about seventy-five degrees, cover the sur- 
inches of strong turfy loam, well beaten, leaving the surface smooth and 
mospherio temperature ma}* range from fifty to sixty decrees, with pro- 
tnidity. A spriukling of short hay laid over the bed will keep it moist 
icd necessary to moisten the surface, apply the water on the hay, which 
:> watering directly on the surface of the soil. Pass it through a syringe 
'atering-pot, observing to use the water a few degrees warmer than the 
f the house. It is better to give it frequently than too much at a time, 
ed to, mushrooms will be gathered in six or seven weeks, and keep in 
o or three months. An occasional watering with weak, clear manure- 
)long their duration. In gathering the crop, the mushrooms should be 
ar as possible without disturbing the young ones around. When cut 
fining part of the stem is liable to hurt the others from its decomposi- 

Gi. — As it is highly important to be able to distinguish the edible from 
fungi, I herewith submit a list of the former, as tested by one of the 
ities on this subject, Dr. Curtis, of North Carolina: 

manita,) — casareus, strobiliformis, rubescens. 

:)ccrns, rachodes, excoriatus, mastoideus. 

-mellens. 

-Russula, frumentaceus, hypopithyus, Colnmbetta, castus, albellns, con- 

matus. 

ebularis, odorus, giganteus, cespitosus. 

[dicatus, escnlentus. 

jlniarius, tessalatus, Pomcti, glandulosus, ostreatus, salignua. 

ombycinus, spccioeus. 

Prunulus. 

juarrosas, mutabilis. 
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P«a?rtoto.— campostris, arrensis, amygdaUnnSi cretaceos, f^lTatieuk 

Coprinus, — comatus, atramentanoB. 

Cortinarius, — infractus, yiolaceos. 

( rtinarius. — pbolideusy cinnamomeaSy oastaneoB. 

j 'jrophorus, — chrysodon, ebameaSy pratensis. 

Laotarius, — tormiDosus, insnlsas, piperatus, deliciosus, volemus, eabdoloiB. 

i^uMuZa.— ad uBta, lepida, yiroficens. 

Busaula, — ochroleuca alutacea. 

Cantharellu8,—<iiboi\uB, 

Mar<U7iiiu8, — oreades, scorodonins. 

Boietu8.^lutGU8f elegaDs, flayidas, oollinitaB, granalatus, bovinus, snbtomentiMiii, 
edulis, yersipelliS) soaoer, castaneos. 

Polx)yporu8^ (1. i/esopu^*)— lencomelas, OYlnns, poripes. 

Meriama, — frondosnB, cristatos, conflaexiS| giganteus, BulpborenSi berkeleiL 

Fiatulina. — hcpatica. 

Eydnumt (I, Jire«(>piw. j— imbricatxuQi BabsquamoBuxDi laeyigatam, repandanii rofet- 
oens. 

ifertama.— coralloides, oapat-MedoBflB. 

SparxBsia, — crispa, laminosa. 

Clacariay {Bamaria,) — flava, botrytis, fastigiata, mnscoides, tctragona, orista^i ra- 
gosa, nlijnnea, macropos, snbtilisy pyzidata, aurea, formosa. 

JVemelta.— foliacea, mesenterioa. 

Dr. Gartis says that bill and plain, mountain and valley, woods, fields, 
and pastures, swarm with a profusion of good nutritious fungi, which 
are allowed to decay where they spring up, because people do not know 
how, or are afraid, to use them. "By those of us who know their use, 
their value was appreciated, as never before, during the late war, when 
other food, especiaUy meat, was scarce and dear. Then such persons as 
I have heard express a preference for mushrooms over meat had gener- 
ally no need to lack grateful food, as it was easily had for the gatiiering, 
and within easy disttmce of their homes, if living in the country. Sudi 
was not always the case, however. I remember once, during the gloomy 
period when there had been a protracted drought, and fleshy fungi were 
to be found only in damp shaded woods, and but few even there, I was 
unable to find enough of any one species for a meal, so, gathering of 
every kind, I brought home thirteen different kinds, had them all cooked 
togther in one grand j^o^jpotem, and made an excellent supper." 

" One important use to which several species of fungi can be applied is 
the manufacture of catsup. For this purpose, not only is the mush- 
room, Agaricm campestriSy and the horse-mushroom, Agarkus arvensis^ 
available, but also Agaricm rubescms is declared to be excellent for tho 
purpose, and a delicious, but pale, extract is to be obtained from ita- 
Tdsmiua arcades. Other species, as Coprintts comatus and Ooprinus 
atramentaritiSy are also avsulable, together with MatuUna hepaUca and 
Morcehella esculenta. In some districts, when mushrooms are scarce, it 
is stated that almost any species that will yield a dark juice is without 
scruple mixed with the common mushroom, and, it should seem, without 
any bad consequence, except the deterioration of the catsup. There is 
an extensive manufacture of catsup conducted at Lubbenham, near 
Market Harborough ; but the great difficulty appears to be the preven- 
tion of decomposition. Messrs. Perkins receive tons of mushrooms fhun 
every part of the kingdom, and they find, even in tho same species, an 
immense difference in the quality and quantity of the produce. The 
price of mushrooms varies greatly with tho season, ranging between one 
penny and sixpence per pound. Messrs. Perkins are very carefol in 
their selection ; but little discrimination is used by country manufacturers 
on a small scale, who use such doubtftll species as Agaricm lacryma-^ 
mndiis with Agaricus spadiceus. and a host of allied species, which they 
characterize as nonpareils and champignons. In the eastern counties 
^f^ricus arveiisis has the preference for catsup." 



MICROSCOPIC INVESTIGATION. 81 

MICROSCOPIC CENTENNIAL COLLECTION OF FUNGI. 

• 

'6 propose to pablish, from time to time, in the monthly and annnal 
B of the Department, copies of the water-colored drawihgs of the 
inial collection of microscopic fungi, edible and poisonoas mnsh- 
[u$, textile fibers, &c., comprising the exhibit of the Microscopical 
)n of this Department. As this collection was made under thp super- 
of some of the most noted cryptogamists of Europe and America, 
I !^sent some of the most common types of fungi, it is believed it 
prove of great interest to students of botany generally, and partic- 
ly to the instructors of botany in the schools and colleges of agri- 
ore of the United States. 

^e make our first selection, blue mold, Penicillium crustaceum. from 

iss of common molds which are frequently found on moldy bread 

other articles of food, and appear of various colors, blue, green, 

yellow, white, black, &c. Blue mold (P. glaucum) is suppo^ to 

) intimate relations to fermentation: a represents the appearance of 

fungus to the naked eye on a piece of bread; &, tuft enlarged; c, 

enlarged, 420 diameters; d^, apex X 620; e, chain of spores 

: magnified; /, spores germinating. 

OMYCETES TJSTILAGINEL — Ustiloginei is the name given to a 

ly of Coniomycetes fungi related to the Uredinei^ generally dis- 

sd by their growing in the interior of the organ (especially the 

les and anthers) of flowering plants, causing deformity, absorption 

) internal tissue, and its replacement by a pulverulent substence 

iting of the spores of the fungi. In the earlier stage, the infected 

. exhibits either a grumous mass, or an interwoven filamentous 

oiium, from which acrogenous spores arise; finally, the mycelium 

ppears, and a dark-colored (often fetid) powder remains, composed 

rely of the spores, which are simple. 

HUago segetunij a genus of UstUagineij frequently found on cereals 
grasses, forming the blight called smut of com, commonly infesting 
It, oats, barley, and other grasses, filling the ears with a black 
&t of smooth spores about ^^ of an inch in diameter, in com 
)ames about twice as large in the varieties attacking species of 
Qus. The smut of maize, U. maidiSj has minutely echinate spores 
of an inch in diameter. Sedges are infested by U. oKvacea with 
HX)lored spores. XT. antherarum^ growing in the anthers of Caryo- 
lacecBy has violet-colored spores. Many other species are described 
?alasne.* 

PHYLLOXERA* 

16 following letter, accompanied by specimens of the gtBi^e phylloxera 
addressed to the Commissioner of Agriculture by Dr. 0. Jaqu^i^e, 
"lanoe: 

Miitfwn.T.fsa, S^tember 26, 1876. 
i C iBioner of JgricuUure : 

1 i e the honor to send yon, hy post, some specimens of the Phylloxera vaMa- 

of the grape-ioots wMoh have been attacked by that insect ; of the ray- 

„^«^, in France particnlarlyy yon are weU aware. It is alleged, I belieya 

v". t] we are indebted to yonr country for this destmctive evil, the Phylloxtra 

i^ronght to this country in the first importation of American vines. B^ a 

>f onr insects with yours, yon can Judge whether they are the same species. 

o me some specimens of your Fhylloxera, and give me the particular nabiti 

» «»./A«o of ours are as follows: 

>Drinii; the summer, the wingless females remain about four months upon the roots. 

* See Micrographic Dictionary. 
6a 
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2. In October, some of the femiles, after metamorphosis, takinp; flight from the 
ground, ascend to the stems of the vines, where they deposit their eggs. 

3. The eggs, which are called winter-eggs, are hatched in the spring. 

Yours, &c., ^ 

C. JAQUfiME. 

The specimens of Phylloxera ifastafrix alluded to arrived safely, and I 
moantad the best of them in balsam. Having good specimens of the 
American Phylloxera on band, I selected two of them and also two of 
the foreign species, and had them photographed. The French Phylloxera 
appears to be smaller than the American. The same objective was used 
for both specimens, and they seem to be identical. Photographs have 
been forwarded to Dr. C. Jaqu5me, Marseilles, France. Since the receipt 
of the specimens no opportunity has occurred to enable me t6 make any 
ontdoor examination of the habits of the American Phylloxera^ and, 
moreover, the grape-vines of this section of our conntry are seldom 
injured to any appreciable extent by this insect. 

Fig. A represents a top view of the French Phylloxera va^tatriXj and 
B a profile of the same ; and and D represent two views of the American 
Phylloxera. 

EUCALYPTI. 

The preservation of medicinal alkaloids from fermentation is^a aab- 

ject of much interest to the medical fraternity, hence the following 

inquiry addressed to the Commissioner of Agriculture by Dr. Wm. Ja, 

Boss, of this city : 

1019 F Street, N. W., 
Washington, D. C, Deoemher 11, 18781 

Sir : My attention having been lately called to the properties of infbsions Off Ie»VM 
of Eucalypti to preserve medicinal alkaloids from fermentation, I would suggest thjit 
this be made a subject of examination by the Microscopist of year Department| with ft 
view to ascertain their general bearings as an antifungoid and deodorizer. 
Very respectfhlly, 

WM. H. BOSS, M. D., 
ProfesBor of Materia Medioa and TherapeuticSf University of Georgetown, D,<f, 

In consideration of the preceding request, I made a series of ezpm- 
ments with eucalyptol and other essential oils, as follows: Twelve 
glass jars, each holding one quart, were arranged side by side. In six 
of them I placed a quantity of the leaves of several species of the Su- 
calyptus, taking care that each jar should contain the leaves of a dis- 
tinct species. The jars were then filled with pure water. Ground stop- 
pers were used to exclude air and dust from the solution. Each Jar was 
numbered, respectively, from one to six. No. 6 contained leaves of the 
Eucalyptus globulus. Seven other jars, numbering from seven to thir- 
teen, were filled with solutions, and various plant-leaves, as follows : 
No. 7. contained a solution of sulphate of quinine in the proportion of 
about 3 per cent, of the alkaloid. In this solution I immersed a foreign 
grape-leaf. No. 8 contained a grape-leaf and pure water ; No. 9, a grape- 
leaf and pure acetic acid; No. 10, equal parts water; No. ll, a luge 
cinchona-leaf and a weak solution of the essential oil of th^ EujcalyptuM 
globulus, made by immersing a few leaves of that plant in pare water« 
ly which the water became impregnated with the oil. No. 13 contained. 
water, a grape leaf, and about half an ounce of the flowers of solphnr. 
it the termination of ten days I found that nearly all the plant-leaves 
jad fermented ; the exceptions were those contained in numbers 6, 9^ 
(0, 11, and 13. Although eucaljptol oil is very sparingly soluble iim 
^vater, its weak solutions prove highly antiseptic and deodorizing; anA 
"vhen the amount of albuminoids held in solution is reasonably limited^ 
jb'^Y are preserved. Solutions of the alkaloids, and some of their medio- 
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inal preparatioiiSy may, therefore, be prevented from decaying by fer« 
mentation when alcohol cannot be used sncoessfally with them. 

The foregoing resnlts indnced me to extend my experiments to other 
well-known essential odorous oils, first, to ascertain their relative value 
as antiseptics and deodorizers; second, whether their oxidizing power 
is proportional to the strength of their- odors; and, third, their, imme- 
diate chemical action on the soluble alkaline sulphides of potassium 
and ammoniam. For Uiis purpose I arranged a series of test-tubes, 
about ten inches in length by one in diameter, each of which I filled to 
within half an inch of the top with water, adding a few drops of an 
essential odoroas oil, combining the mixture as well as could be done 
by shaking.it. All of HiQ essential oils are sparingly soluble in water. 
In this series of experiments I used the oils of bergamot, spearmint, 
doveSt caraway, cinnamon, lavender, peppermint, lemon, winter-green, 
rosemary, origanum, and cajeput. The results demonstrate that sev- 
eral of them decompose the sulphide of potassium quickly, while others, 
although highly odorous, are slow deodorizers, and do not seem to de- 
compose these sulphides under the conditions stated. Bosemary, pep- 
perment, winter-g^n, and lavender are of this class. 

If concentrated solutions of the oils of pennyroyal, tincture of myrrh, 
the oil of rose geranium, and oil of horse-mint are combined in separate 
test-tabes with sulphide of ammonium, it will be found that pennyroyal 
and myrrh produce a heavier precipitate than either of the other two 
oils, rose geranium and horse-mint. 

13i€i oil of cloves oxidizes quickly the potassium of the sulphide and 
precipitates sulphur when both solutions are combined in concentrated 
fiorm, and it also decomposes this sulphide when it is highly diluted; 
bat it exhibits no decomposing properties when combined with the sul- 
phide of ammonium. Ooncentrated sulphide of potassium and ammo- 
nimn exhibit but very slight action on ciyeput. Origanum decomposes 
concentrated sulphide of potassium, while it exhibits no reaction on the 
sulphide of ammonium. Turpentine and eucalyptol oil have a similar 
aetaon on the concentrated solutions of potassium and ammonium snl- 
pindss; but the eucalyptol exhibits a higher precipitating power than 
tarpentine or any other of the essential oils with which I have experi- 
BMoted. 

li is generally believed that the atmosphere of pine forests is highly 
&TOable to invalids suffering from pulmonary complaints, and it has 
ten supposed that the oxidation of the oil of turpentine exuded from 
poe-trees, aiftd of other essential oils, such as the odorous oils of flowers 
in the air, is attended by the formation of ozone, inasmuch as the 
oxidized oils and the air in their vicinity exhibit the reaction of ozone 
^ potassium iodide and starch. Kingzett attributes the active 
pnperties of the oxidized turpentine-oil to the formation of monohy- 
dttted terpene oxide O^^H^^OH'O, which was shown some time ago 
^VBobrero (Ann. Gh. Pharm., b. xxx, 106) to be formed when turpentine- 
^Qoataining water is exposed to the sun's rays in a vessel filled with 
^6^n, (see iiage 887, Watt's Ghemistry, second supplement,) and it bas 
^ Bhown that the air of the country contains an odoriferous and 
fixing principle which imparts to it a peculiar odor, and the power of 
bloing iodized red litmus paper; also of decolorizing blue litmus piiper 
^^Oioat previously reddening it, and of destroying bad odors. This 
P*>clple is called ozone.* 
^ffm a varnish containing commercial turpentine is applied to a 

Olop e is soppoeed to be oxygen in a positive state, or aUotropio form, having acid 
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bronzed surface, the metallic powder is oxidized by tho tnrpentine. If 
coppor-broDze powder is combined with tnrpentine, the bronze la first 
oxidized and ultimately dissolved by it. Since, then, tnrpentine has an 
acid reaction on copper bronzed, it will necessarily have a reaction on 
the alkaline metals. When common oil of tnrpentine is added to the 
sulphide of potassium, the potassium is oxidized, and snlphnr precipi- 
tated. In this way we may be able to explain in part the deooorizing 
action of essential oils on soluble sulphides and gaseous sulphar com- 
pounds. To test this, I poured an ounce of turpentine into a transparent 
glass quart jar, in the atmosphere of which I suspended a sheet of bib- 
ulous paper which was saturated with a composition of the iodide of 
X>otassinm and starch. The moutli of tho jar was quickly covered with 
a sheet of glass to exclude the action of the air. Within ten minutes 
the paper appeared brown. The turpentine had oxidized the potassium 
and liberated the iodine, which in turn colored the starch purple; bat, 
to render this fact more apparent, I combined a drop of turpentine with 
a drop of the composition of iodide of potassium and starch. When the 
composition became visibly brown to tho naked eye, and was placed 
under a suitable power of the microscope, it was observed that many of 
the starch granules were stained purple by tho iodine. Subsequent ex- 
periments with concentrated eucalyptus oil and the starch comiiosition 
gave similar results. Had these experiments been made in a pine forest 
or plantation of JEiicalifptij the liberation of the iodine, and conseqaent 
coloration of the starch-paper, would have been attributed to the pres- 
ence of ozone in tho atmosphere. ^N'early all tho essential oils give 
similar results when combing directly with the iodide of potassium and 
starch. Since the preceding experiments were made, I have placed a 
paper moistened in the starch composition in an inclosed atmosphere of 
turpentine, placing the jar containing it in a dark closet; but the action 
of the turpentine vapor seemed to be as powerful in darkness as in the 
presence of light. 

Some suppose that ozone, or active oxygen, is in great abundance in 
the atmosphere of eucalyptus plantations, and, as a conseqaence, the 
poisonous gases of marshy districts in their vioinity are decomposed by 
it, ozone acting the part of an acid ; while others have supposed that 
such unhealthy regions are purified by the rapid absorption of the marsh- 
waters, owing to the very groat rapidity of the growth of the Euoaligpiug 
family. It is not my purpose to discredit tho views of those who 
attribute so much importance to the production of ozone under such 
conditions, but to remind those who insist that oxidation of the gases of 
malarial districts, and the consequent improved healthy condition of 
them, in tho presence of the essential oils of the eucalyptus family, or of 
other odorll'orous plants, are not necessarily the result of ozone. Any 
acid or substance having an acid reaction will oxidize the potassium of 
iodide of potassium. My experiments demonstrate that euoalyptoly tur- 
pentine, benzole, or any of the essential oils will oxidize potossium when 
t is combined with iodine or sulphur ; and we are, therafore, in a posi- 
tion to explain how the favorable changes and purifications of the 
atmosphere to some extent are affected, independent of the theory of 
jzone. Turpentine of commerce contains formic and snccinio add, 
7j<>wig;) but turpentine itself is an oxidlzable body, as has been shown, 
uul will oxidize some foreign bodies in the atmosphere. Mix turpentins 
uL commerce with caustic potash and suspend in its atmosphere a dip 
)f paper moistened with the starch mixture ; after the lapse of twelve 
iours it will be found that the starch is colorless or tinged yellow, instead 
of a very dark purple; in this case demonstrating that the presence of 
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au alkalic atmosphere may modify the oxidizing conditions. Place half 
an oance of tarpontiue in a quart jar, and put in the jar a test-tube con- 
taining the sulphide of ammonium, which is very volatile, taking care 
thatonly the gases of each liquid will come in contact Suspend in this 
mixed atmosphere a slip of the starch-paper* and exclude common air. 
After the lapse of twelve hours it will be found that the test-paper is 
saturated with the sulphide of ammonium, and no tinge of purple or 
other indication of free iodine is observed ; in this case the atmosphere 
is highly alkaline. 

If to an aqueous solution of iodide of potassium and starch a few 
drops of commercial turpentine be added, by agitation a purple color 
will appear, first on the top, but ultimately the entire mass will appear 
beaatifally stained. If a portion of the liquid be examined under a 
suitable power of the microscopKB, it will be seen that the starch granules 
have bea>me swollen and are tinged a blue-purple. The graniSes have 
au appearance of partially-boiled starch, and remain suspended for a 
long period in the liquid. Slips of iodized starch-paper prepared with 
very weak solutions of iodide of potassium, hung in an inclosed atmos- 
phere of turpentine, take a very slight tinge after^ a lapse of twelve 
hours. The same changes are observed when other essential oils are 
used, but when a saturated solution of the iodide of potassium and starch 
are used instead, a very deep color is quickly obtained. Sometimes the 
odor will approach to blackness, but is in reality a deep purple, as seen 
under the microscope. When the oil of bergamot is used with the weak 
solutions, a very slight change is effected; but should a drop of the 
staich mixture fall into this oil, it will take a very deep stain. Nearly 
all the essential oils behave in a similar manner under similar conditions. 
The vapor of benzole, supposed to be chemictdly pure, does not give any 
appreciable color to iodized paper ; but when droppings of the starch 
mixture are immersed in the benzole from ten to twenty hours, they be- 
come deeply stained brown or purplish. It will be seen that various 
sabstances of a very dissimilar character, chemically considered, give 
add reaction; and those who favor the ozone theory in eucalyptus, 
ecmiferous, and other essential oils, will do well to consider the ilacts 
above recited. It is only by a full and faithful consideration of all the 
&cts which relate to the changes and conditions that afi'ect the (ozone) 
tttt-paper that a knowledge of its value or wortblessness may be under- 

StXMd. 

The fleshy sides of the skins of animals may be preserved from putre- 
fiustion by rubbing on them encalyptus oil. It may also be combined 
with plaster, and -injected into the veins and arteries of animals for the 
pupose of preservation. 

As a result of actual experiment, I find that beef or any animal mat- 
to may be preserved by it. I placed two ounces of solid beef in a glass 
Jttwith a few drops of this oil, securing the contents from contact with 
ttK atmosphere by means of a glass stopper. At the expiration of three 
^ths I examined the beef and found it fresh, and on cutting into it 
^ fresh surfaces appeared of a healthy flesh color. I examined the 
^'^rtaoe, by removing portions of 'it and placing them in the usual man- 
^ under a power of about 350 diameters, but no organic germs of any 
™d were visible. I next removed the beef from the jar, and exposed 
It to an atmosphere of about 75° F. Within twenty-four hours after- 
^^^ the beef dried up, and became very hard, showing no sign of 
Poldiness or putrefaction. In consideration of these facts, I deem it 

* Paper dipped in a solation of iodide of potassiam and starch. 
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probable that eacalyptas oil may be safely employed, and with advan- 
tage, in cases of bnmid gangrene, as it certainly will preserve animal 
matter from decay and deodoi^ize that which is putrescent. 

The preceding experiments demonstrate that encalyptns oil, tarpen- 
tine, and, indeed, nearly all the essential oils, possess an oxidizing prop- 
erty. To speak in figurative language, they have the power to born up 
or decompose some products deleterious to health, which are always 
present in malarial regions, and are well known as products of animal 
and vegetable decay. 

CoMPOsmoN OF EUCALYPTOL, C^HW, (Colez. Ann. Cli. Pharm., oliv, .172.)— The 
Sanatoriaii Monthly Joomal says: This oomponndis contained in large quantity in the 
volatile oil of Enoalimttu glohuluSf a tree indigenons in Tasmania and moch ooltivated 
in the southwest of fSnrope. The omde oU contains also a number of products with 
boiling points between 188^ and 190^, and above 2000 > the eucalyptol is contained in 
the portion which passes over between 170^ and 178°, from which it may be obtained 
pure by contact^ first, with solid potassium hydrate, then with calcium chloride, and 
subsequent distillation. 

Eucalyptol boils at 175°, has a specific gravity of 0.905 at 8°, and turns the plane of 
polarization to the right. Its molecular rotary power is +10.42° for a length of 100 
millimeters. It is slightly soluble in water, and dissolves completely in alcohol ; the 
dilute solution has an odor of roses. Vapor density, ob6.=5.92; calc=6.28. 

Ordinary nitric acid attacks eucalyptiol, forming, amon^ other products, an aoid 
probably analogous to campl^orio acicL Strong sul^huiio acid blackens euoalyptoi, and 
water separates from the product a tarry body, which yields by distillation a volatile 
hydrocarbon. 

Eucalyptol heated with phosphoric anhydride i>arts with water, and yields enealyp- 
tene. C*>M^, (vapor-density =5.3,) which boils at 165°, and has a specific gravity of 
0.83b at ISP. At the same time there is formed another liquid, enoaiyntolene, whidh 
has the same composition, but boils above 300°. Eucalyptol absorbs a large quantity 
of dry hydrogen cnloride, the liquid &st solidifying to a crvstailine mass, which, how- 
over, afterward liauefies, with separation of water and formation of a body appar- 
ently identical with eucalyptene. 

Just outside the walls of Rome mi^ be seen the Abbey of the Three Fountains, hmg 
since abandoned on account of the unhealthf ulness of the locality*. In 1868 come 
French Trappists obtained possession of this place, with the intention of reclaiming 
the land and rendering the locality tenable. But they suffered severely from the efleots 
of malaria, and in summer were obliged to go every night into the city to tUB&p, 
Father Gallos, having learned the qualities of the Eucalyptus globulus, determined to 
test its value in this place. His success has been complete, and the ecclesiastioi, as 
well as the cultivators of the soil, are now enabled to reside permanently on the prem- 
ises, without any apprehension for their safety. Father Gallos has been complimented 
for liis success by the Anicultural Bureau of Rome, and many of the members of the 
agricultural committee have visited his plantation to obtain plants and seeds, and t 
tify their appreciation of the benefits ho has conferred on the health of the people 
well as on agriculture. 
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Sib : I have the honor to present my twelfth annaal report as Statisti- 
cian of the Department of Agricoltare. The period covered by the 
work of this division has been emphatioally an era of statistical progress. 
The advance of the world in indnstrial invention and social science has 
demanded increased activity in statistical investigation^ and greater 
aoenracy and breadth in statistical statement. The progress of nations 
in beneficent legislation and good government has been fonnd dependent 
upon the work of the statistician. The profit of the tradesman and the 
thrift of the farmer are greatly affected by the accaracy of the informa- 
tion upon which the business operations of each are based. 

The intelligent fitrmer i^ beginning to learn that misrepresentation qf 
crop prospects, in the interest of higher prices, meets with bat temporary 
ana partial snccess, followed by revulsion and disaster. As water finds 
its level, so prices naturally tend to the equilibrium found under the 
law of supply and demand, which acts as inevitably as the law of gravi- 
tation. If a high price is obtained for a time, under a false impression 
of scarcity, the producer inevitably pays the penalty in prices running 
to the other extreme, whenever a surplus is accumulated in the hands 
of the purchaser for consamption. The buyer, with better means of in- 
formation and a longer purse, ofbener defrauds the isolated and needy 
producer of a portion of the legitimate results of his labor. The truth in 
its plainest garb subserves b^t the true interests of consumer and pro- 
dnoer, though not the pecuniary advantage of the sharks who would 
thrive by the plunder of honest labor, making more in an hour than the 
producer receives for a year's work and investment. 

It is conceded that the Government has an interest and a stake in the 
enlightenment of laborers, agricultural and mechanical, the makers of 
the wealth and conservers of the prosperity of the country, for their 
guidance in production in kind and quantity required and for their pro- 
tection against the pirates of trade. The revenues of the Government, 
as at present secured, depend upon the ability of the masses to consume 
the products of native and foreign industry ; and the prosperity of the 
nation is involved in the weltare of the industrial classes. Even mon- 
archical governments see the necessity of aiding industry by technical, 
agricultural, and industrial education; by commissions for scientific and 
statistical investigation ; in brief, by doing for the producers collectively 
what they have no means or sufficient inducement for doing individually, 
or even by organized association. Millions annually are spent for such 
purposes by France, Austria, Italy, and other European governments. 
Reports of investigation bearing on the interests of labor are multiplied 
annually, greatly to the advancement of industry and human happiness. 

Becently the subject of international statistics has attracted much 
attention abroad and among progressive minds in this country. Sev- 
eral sessions of the International Statistical Congress have been held 
with good results, though a far greater work yet remains to be accom- 
plished. It is of the utmost importance to this Government that a sys- 
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tern of international crop reports should be inaugurated, and the prompt 
exchange of current statistics should be secured. It is my desire that 
this Department especially should be encouraged to participate in an 
effort in one, and, if possible, in both of these directions. 

It is unfortunate that a higher appreciation of the value of investiga- 
tion tending to the introduction of new industries into this country, and 
for the protection of those already established, should not characterize 
our law-makers. Few of the State legislatures have ever provided a 
permanent system of statistical inquiry, though more has been accom- 
plished in ten years in that direction than in the entire prior history of 
State legislation. In some cases, after successful initiation, ignorant 
m^orities have ruthlessly stricken down a system just beginning to work 
beneficently. A department of agriculture established in Georgia, the 
first ini the cotton States, at the cost of a few thousand dollars per an- 
num, haa been the means of saving and producing millions in the inspec- 
tion, of fertiliisers and the stimulation of neglected branches of produc- 
tion ; yet a majority report of a committee of the legislature has recom- 
mended its abolition, though the minority showed that it was patting 
into the State treasury far more than its cost in fees for inspection of 
fertilizers. 

. The provision for statistical investigatidh in this Department has 
sometimes bc^n less than that provided by a single State for a similar 
purpose. It was but $10,000 in 1876, a sum not sufficient for the salaries 
of a meager clerical force for compilation in the office, when $50,000 was 
necessary properly to supplement and complete the gratuitous work of 
the statistical corps worth three times that sum. A moderate increase 
was obtained for the coming year, on the demand of the House Oommittee 
on Agriculture, yet the $15,000 given was far less than the allowancein the 
infancy of the division, when the requirements of its service were not a 
fourth as great as at present. A member of the committee from STorth 
Carolina, in the discussion, declared '< that the amount of information col- 
lected by this Department cannot be procured from any other source at a 
cost ten times as much as asked fbr by the Oommittee on Agriculture." 
An influential member from New York asserted that ^^ eveiy interest in 
this country can obtain appropriations more readily than the agricultural 
interest." A Pennsylvania member believed that the increase would be 
repaid <^ ten times, probably a hundred times, to the people of the 
country in the information brought to them.'' The following statement 
of the work of this division, made by the Statistician at the unanimous 
request of the Committee on Agriculture, was ordered to be printed in 
the Congressional Eecord, and will convey some idea of the work reason- 
ably required of this branch of the Dep^ment service : 

In response to the reqnest of yonr committee for a showing of the Inadequacy of the 
proposed appropriation for the Statistical Division of this Department^ allow me to 
X)resent the following considerations : 

The appropriation is for the entire expenses, including clerical service, of this diviaLon, 
the current work of which includes — 

1. Statistical investigation in more than twenty-five hundred ooanties of the United 
States^ 

2. The crop-reporting system now including our organized corps of coireapondenti 
n seventeen nnndrod of the principal counties. 

3. Investigations for furnishing advanced and practical original material for the 
umual volume. 

4. Record and tahulation of such statistics, with current data from official itstiitlee 
of States, boards of agriculture, and of trade. 

5.. Translation and compilation of foreign^ official, and other statistics of agrienltore. 

6. Writing and editing fifteen hundred printed pa^es, annuaUy, of regular and Bpeolll 

«D0^«^<> and. preparing an equivalent of one thousand pages more foe indii8trial|.eoiii- 
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mereial, and other orgauizatious ; in all, an annual avcrago of seventy-five liundrod 
manuscript paeea. 

For this work, at its initiation thirteen yeivrs «ago, $20,000 was appropriated, in addi- 
tion to the saJary of the Statistician. With the decrease of appropriations, a few years 
later, as the war-hegotten labors of other branches of the civil service declined, the 
pro rata system of redaction was applied to this new work, when its importance and 
nssfalness demanded increase, and the appropriation was cat down to $15,000. Last 
year it was reduced to $10^000 for all these purposes, when the salaries of the regular 
xoroe of clerks employed in tabalating and recording amounted to $10,600, leaving 
nothing for collecting statistics, statistical investigations, or the preparation of mate- 
rial for the annual volume or other work. This staggering blow might have been 
regarded aa a vote of censure, but for the fact that on the day before an appropriation 
of1|130,0(K) was voted for the printing for congressional distribution of 300,000 copies 
of the annual, for which no future provision was apparently desired. But it was evi- 
dently an accident of the conference committee, as it was less than provision made in 
the House bill, which was enlarged by a Senate amendment. 

The appropriation proposed in the present bill, $5,000, if all applied to the collection 
of statistios, will not give twenty cents for each monthly county return or pay the 
postage between onr county correspondents. If applied to the routine office- work 
excloiively, it would not pay $3 each per day for the smallest force for its possible 
acoompliBiiment. If used for investigations and writing for the annual, all other work 
being discarded, it could not produce a volume worthy an edition of 200,000 copies, or 
eren 1(UKK). In fact, it would be far better to blot out the $5,000 and the division and 
its work together, and with it the Department, rather than to degrade and dwarf to 
otter inefficiency a branch of the service which has possibilities of eminent usefhlness 
and needed protection to both producers and consumers-, who have already been saved 
tlie plonder of millions by heartless speculators through its instrumentality. 

Ton know well the history of agricultural appropriations; that a hundred dollars has 
been given in the aid of commerce to every dollar appropriated for the promotion or 
proteetion of agriculture. There is no lack of pro v ision for investigation in aid of other 
indofltries. One of the geologicid explorations of the Rocky Mountains in 1B76 obtained 
$75,000; another, $40,000; a third, $25,000, and $40,000 more were given for illustrations 
of two of them. In the same year the appropriation for the observation ind report of 
Btonns was f470,000 for the benefit of commerce. There was appropriated for clerical 
■ervice in oompHing commercial statistics during the same year $59,440, and an addi- 
tional fond of $20,000 for special investigation. There was also as large a sum appro- 
priated for the preparation of a single annual of mining statistics in the same year as 
was given fior all the operations of the Statistical Division. And yet there is no Gov- 
emmeot publication for which the popular demand is so imperative and public appre- 
ciation so marked as for the reports of agricijlture. 

We have at least the value of $150,000 i>er auunm in gratuitous service of public- 
qpirited citizens. We need $50,000 per anunm to supplement this work and render it 
tmly efficient. But for the present year $20,000 is as small a sum as should be given 
for present purposes. 

CROP ESTIMATES OF THE YEAR. 

In former times there were attcDipts at estimates of the quantities 
prodaced of principal crops, but they were either futile or so unsatisfac- 
tory that they were soon abandoned. The difhculties of the work are suf- 
ficient to stagger the determination of any one to make such attempt. 
The national census, costing millions oncii in ten years, is more a series 
of minor estimates than an actual enumeration, so far as crops are con- 
cern^; the defective memory of the farmer as to the crops of the pre- 
tIous year, which may never have been actually measured, is the best 
dependence of the census-taker, when he is too conscientious to take 
second-hand estimates of neighbors or make draughts upon his imagina- 
tion for facts. 

Yet estimates must be made, and are daily made, even before a crop 
is half grown, and published as a guide to trade operations, most fre- 
qaently by those interested in speculation. A traveler rides by rail, 
throagh tunnels and cuts and over baiTeu slopes, by night and day, and 
is ready for the most detailed and accurate of estimates; and the 
conntiy trader and railroad-ageut is equally ambitious and confident. 
Thousands of such irregular and unsystematic estimates might give an 
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idea of groat changes in production, but would be valueless for detailed 
and particular statement that should even approximate the truth. 

AVhat arc our facilities for such workt Meager enough' in some re- 
spects, costing a mere trifle in money, but involving gratuitous work 
of thousands of earnest men. We have a board of statisticians in each 
county, trained for the work of comparison with former areas in specific 
crops, with the normal conditionof the plant of each from month tomonth, 
and ultimately with the result in quantities produced. These returns are 
scanned, and any obvious error corrected before recording. The records 
are made by the counties as reported, summed up and averaged, and 
such averages corrected by a duplicate record, in which the differences 
in productive value of the counties is considered. The corrected result 
stands as an average, not inevitably of the whole State^ but of such por- 
tion, half or two-thirds, or whatever area is reported of the entire State. 

Now, these men arc fallible and may err in judgment. If their exact 
figures are taken, and made to cover unreported areas as well, and their 
errors are annually piled on errors, the cumulative inaccuracy might 
become something utterly, if not monstrouslyi unreliable. What is done 
nextf nerc is where all routine arithmetic, all ordinary clerical effort, 
is found unavailing and worthless. There are now tests to be applied by 
which errors are eliminated ; first, by comparison of results of separate 
returns made at different times, as changes in acreage testkd by retains 
of quantity produced, rate of yield per acre, etc. When discrepancies are 
found, they must be reconciled by an investigation of the local dream- 
stances affecting the result, the history of the season in the montiily 
returns of condition, returns of prices as a valuable indication <^ 
increased or decreased supply, the various existing causes of loccd 
changes in cropping, and ou&ide data from State or other reports. 

In the case of the principal crops in the 'older and settled States, 
these methods diligently pursued, with a knowledge of the quality of 
soils and special cropping of every slope and valley in the United 
States, it is possible to obtain very satisfactory results. Bemarkable 
accuracy, even in the absence of yearly State reports, has been attaint 
in some notable cases of fluctuating production. Illinois, for instance, 
promising nearly 250,000,000 bushels of corn in July, was credited wilii 
scarcely half that amount in November, 1869. The census of the fol- 
lowing year coiToborated a deficiency of more than 120,000,000 bushels. 
The wheat-crop was reported at almost the exact figures given by 
the census; and the numbers of farm-animals were as near as an inde- 
X)endent census by the same marshals would have made it. In the 
South and distant West, in the shadow of the war and amid the rash 
of new settlement, similar accuracy was not possible. It is gratifying 
to know that substantial progress in the direction of accuracy has been 
made, which, with better facilities in the future, may be materifdly 
quickened. 

CROPS OF THE PAST YEAK. 

Co)«.— The crop of 1S7G is placed at nearly 1,284,000,000 bushels, only 
57,000,000 less than the great crop of 1875. The rate of yield per acre 
IS 25 bushels, which is about 4 bushels per acre less than last year. 
The acreage of Illinois is placed at 8,920,000 acres, an area about 50 pner 
3ent. greater than that of the State of New Hampshire. Iowa and Mis- 
flouri come next. 

The surplus of the crop of 1875 has had an effect in reducing the aver- 
age price from 42 (in that year) to 37 cents. 

\Vhj>n.f — ^The reported deficiency of 36,000,000 bushels of spring- wheat 
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in tlte Northwest proves on analysis of all the facts to be sabiitautially 
Gonect. The yield in New York and Pennsylvania waa larger by 8,000j000 
bnshels than in ] 875. A Inrge increase is also fonnd in the South, mainly 
ID Texas. The effect of sncli increase was to make the crop nearly aa 
large as the medinm one of 1875. The flgnres in the eatimates are 
289,35ii,50U bnsbcla. The acreage is estimated at 27,627,021, against 
26,381,512 in 1875. The yield per acre is less only 10,4 bnshels ; in 1876, 
11.07. Both of these crops are, therefore, below a medium yield. A 
good yield would produce, with the present acreage, 330,000,000 bushels. 
The average price of wheat is $1,037, 3 cents higher than that of the 
preTioos year. 

Rye. — ^Tfaere is a small increase in the area of rye aa well as in the 
rate of yield. Average yield, 13.3 bushels; price, CG.9 cents per bushel. 

Oata. — ^The acreage of oats waa increased nearly a million and a half, 
bat the prodnct Is placed at 320,000,000 bushels, 34,000,000 bushels leas 
tbau ID 1875. The price averaged 35 cents, 2 cents more than that of 
the previous year, noCwithstaodiug the great abundance and low price 
of com. 

Barlejf.—'iio increase in the area of barley is reported ; hut there vaa 
an improvement in the yield, which averaged nearly 22 bnshels. Yolae, 
68.4 cents per bushel. 

AKuhcAmtL-The reported area is slightly decreased, as well as the 
total prodnct, with an increase of average price, which is 72.6 cents. 

FOtatots. — A marked change in potato-production is indicated, the 
crop of 1876 being the poorest for many years ; the reduction being frcMn 
166,000,000 to 125,000,000 bnshels. 

Majf. — ^The hay-crop of 1876 was unusually heavy, amonnting to nearly 
31,000000 tons, 10 per cent, larger than that of 1875. The large Bup- 
ply uected the price, which averaged $11.00 per ton, against $12.27 
tbe prerioas year. 
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Table ehotc'mg (Aejirodiicf o/caoft jii'inctjial crop, jc'.,/nrlB7G—Coiitinne(l. 
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lUb Aoi€t»s Oiaproiiicl <tf teek principal crop, ^, for 187(j — Continued. 
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Table thoiciiig the product </ tadt piinOpal trop 
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Table BAouinj the product of 'each principal crop, ^'c, for 1876— Contilliud. 
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Tmklt •ftoiolHf lk« pnduei «/ toA jiriNotjMt avp, ^, for 1B7C— CootiDned. 
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TMe tkawimg He average eaeh value per acre of ihe principal crops of the farm for the 

year 1876. 
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IWe ekmoimg ^ average cash value per acre of farm/'produote for the year 1876. 
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NUMBEES AND CONDITION OF PARM-AinMALa. 

Tbe eBtimateB of DDmbera of faim-aDiiDQls show a email increaseoTer 
tbeprevions record, except as to sheep, which appear to have BnffiBreda 
slight diraiuntioD. They foot ap us follows : 
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There is also a slight decline in the price of every kind of 
mals. The averages for the entire country are thus given : 
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The bigk prices of horses in the Middle States are much reduced. 
The decliue has been greater in the South than in the West. 

The price of cattle in Texas has not materially declined, nor in Mis- 
souri, Kansas, or Nebraska ; but the high prices that have prevailed 
in Iowa and Minnesota have been somewhat reduced. There is litUe 
change in prices in Illinois, but more in the States farther east. A 
great decline has taken place in California, from the scarcity of feed and 
pasturage during the past year. 

An increase in numbers of swine is noticed in several States ; for par- 
ticulars of wTiich see the accompanying table. 

CONDITION OF FABM-ANDIALS. 

Beturns of the condition of farm-animals indicate a general state of 
health and thrift above average. Feed has been abundant, except 
in sections where little or no precaution is taken to store up hay for 
winter. Except among hogs, there has been no prevalent epizootic, and 
local diseases reported are mainly either liugerings of chronic ailments 
or euphemisms for emaciation and death occasioned by want.of proper 
food and attention. 

Horses. — Horses have enjoyed a general exemption from unusual 
diseases. Mild forms of catarrhal disease, with occasional cases of lung- 
fever, are reported from northern latitudes ; and from the South more 
frequent mention of similar diseases and local losses from blind-stag- 
gers — ^less frequently from glanders ; and in the Mississippi Valley a few 
cases of charbbn. 

OATTLE.-N0 county reports acondition below averagein New England, 
and only one in each of the Middle States. In the ^uthern States the 
condition has been better than, usual for that section ; but the crusty 
and bad economy of neglecting duo provision for shelter and winter- 
feeding are quite apparent. The old story is repeated of exposure and 
starvation, resulting in deaths on an extensive scale, and in far greater 
losses from emaciation, engendered disease, and retarded growth in the 
surviving. Facts shoyr that in many localities in the mild and produc- 
tive South Atlantic States stock-raising is far less profitable than in the 
extreme Northern States, where the cold of winter is intense and cattle 
have to be fed from the barn six to eight months in the year. The 
obvious reason is that in the latter States due provision is made to pre- 
vent direct losses by death, and far greater indirect losses by emaciation, 
weakened constitutions, and engendered diseases, and from exposure 
and want. The return from. Taylor, Georgia, reported that from these 
causes alone, out of a herd of 500, 150, or nearly 43 per cent, had died, 
and they were ^^ still dying." This is perhaps an extreme case, but other 
looeditiesy and not a few, report results scarcely less disastrous. In the 
Northwest and West a superior condition was generally reported. In 
the five States north of the Ohio, and those west of the Mississippi, 
scarcely one in ten of the returns have been unfavorable. 

Diseases. — ^Tho only disease extensively reported is starvation, and 
that is confined to the mildest and most productive portions of the 
country. No disease of any kind is reported from New England or New 
York. Pleuro-pneumonia has prevailed to a limited extent in Burling- 
ton, New Jersey, and Baltimore and Montgomery, Maryland. The prev- 
alence of abortion and milk>fever was noted in a few localities. Black- 
leg is reported to' a limited extent from all sections of the country. 

A report from Laurens, Georgia, says : '^ There has been a great loss 
of cattle fh>m what owners call ^ murrain ;' but I think it is emaciation 
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from much exposuro and short feed dnring tbe cold winter.^ A disease 
was reported uuder the same name, and perhaps induced by similar 
causes, in Catoosa also, and in one county each in South Carolina, Texiis, 
Tennessee, West Virginia, and Kentucky; two in North Carolina, Ala- 
bama, Louisiana, Missouri, and Nebraska ; three in Virginia, and five in 
Arkansas. 

A disease desig^iiated as " black-tongue," or " sore-tongue," has been 
reported from a few localities in Mississippi, Georgia, Arkansas, Ken- 
tucky, Tennessee, and Illinois. The return from Johstfon, Illinois, 
reports that the disease is new to that section, and gives the following 
particulars : It first appeared in the autumn of 187G in several localities 
about the same time. Its approach was indicated by apparent inability 
to take food into the mouth. This was soon followed by swelling of the 
throat, stiffness of the jaws and limbs, tenderness in the feet, and rapid 
emaciation. A disease, not named and described as new, fatal in its 
results, showed like symptoms in Georgetown, South Carolina, and 
Lewis, Kentucky. On the Pacific coast, the same or a similar disease, 
^< not understood,'' appeared and excited con^derable alarm. The report 
from Wasco, Oregon, described it as first manifesting itself by a slight 
swelling on the lower jaws, close up to the head. This extends over the 
entire head, which becomes enormously large. The affected pine away ; 
and if the disease is left to run its course, it terminates fiatally. Most 
of the attacked had been shot, through fear that the infection ^ight 
prove contagious. The disease seemed to prefer for its victims cattle 
on the range in good condition. 
Cases of charbon were reported in two parishes in Lonigiana. 
In Etowah, Alabama, evidently from semi-starvation, diseases of fSEurm- 
animals were prevalent. Besides heavy losses from ^^ bloody mmTaini" 
^* hollow-horn," '< hollow-tail," &c., very many milch-cows died firom some 
mysterious difficulty in calving. '^ They are in great agony for from two 
to six days before they are rid of the calf. Afterward they reoaperatei 
eat, give no milk, and, within five or six days, die." There was also 
unusual fatality among milch-cows in Shelby, ascribed by the fanners to 
'< hollow-horn" or ^^ hollow-tail ;" but our reporter surmises tiiat hollow- 
stomach, with want of due protection from cold and storms, was the true 
source of the fatality. 

The return from Caldwell, Texas, tells that, as a consequence of ex- 
posure and starvation, all cattle recently imported from the Nortb| and 
about 10 per cent, of the native stock, including ^< nearly all cows that 
were pregnant," died. 

An unknown disease, often resulting fatally, prevailed in the aotamn 
in Benton and Montgomery, Iowa ; Kemaha, Kansas, and four coanties 
in l^ebraska. In all these localities it is attributed to fieeding on smutty 
com or dry corn-fodder, or the excrement of grasshoppers on the fodder. 
Our corre6XK>ndent in Cass, Nebraska, thinks it is caused by the too 
sudden change from the juicy prairie-grass to the dry com-foader« and 
especially for the reason that the disease does not occur in cases where 
'ye sown among the corn is sufficiently grown to be nipped when the 
^ttle are turn^ in. A like opinion is expressed in the report fttim 
ifadison. 

Zoiies. — As a rule, cattle i)roperly protected and fed have wintered 
vith gain rather than loss. Among those left to provide their own 
shelter and food the less by death, while relatively less than in more 
3hangeable and severe winters, has been absolutely great| and in the 
forviving the loss of everything except life itself has torn enonaons. 

Bhxbp. — Sheep arein medium condition, havinganffBied leas than oBiial 
*-rtm \t regions where they are not properly fed ai^d ahelteKed. In por- 
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tions of Galifornia, owing to the failare of the usual amount of rain, 
heavy losses have resulted from lack of feed. In Kern, there was no 
feed outside of alfalfa-lands ; 25 per cent, died of starvation, not over 5 
per cent, of the lambs had been saved, and thousands of sheep had been 
sold at 37^ to 50 cents per head, to be driven to Nevada and Oregon. 
In Stanislaus and southward they were reduced to the starvation point 
and dying rapidly ; had been sold as low as 13 cents i>er head. In San 
Diego one-third in many flocks had died. 

Diseases. — No extraordinary diseases have prevailed. In all sections, 
in localities where the necessary means of prevention and cure have 
been neglected, foot-rot and scab had been perpetuated. Grub in the 
bead is noted in a few localities in Ohio. In the Southern States the 
disease called <^rot" is frequently noted, particularly in localities where 
sheep ^^ are not well cared for." In the same section, next to exposure 
and starvation, '^dog-slaughter^ is the most pestilent disease, and the 
one which has more influence than all others in discouraging sheep- 
husbandry. 

Remedy far scab. — ^Oalifomians recommend , as the cheapest remedy, and 
as effectual as any, a dip made from lime 1 part, and sulphur 2 parts, 
boiled together until both are dissolved; then reduce with hot wat^, 150 
parts to 1| making the temperature of the dip 112^ Fahr. They dip 
by swimming tiie &eep through a trough of the following dimensions : 

24 feet long« 8 inches wide at the bottom, 30 inches at the top. with 
an inclined platform at one end for the sheep to drain upon, the liquid 
passing back into the trough. A half-barrel of lime and one barrel of 
aniphnr is sufficient for 1,500 sheep. The sheep should be dipp^ 
at shearing, and again ten days after. They should be kept from the 
old yard and placed on a dean range. The cure will be permanent, 
nnless they again come in contact with diseased sheep. In Humboldt 
about 26 per cent, have the scab. Most of the sheep are shorn twice 
each year. After being shorn, ^seased flocks are dipped in a strong 
deooction of tobacco. One dipping generally does till the next shearing. 

Iiosses. — The localities and causes of the heavier losses deiinitely 
reported were as follows : Disease of the throat : Jackson, Mississippi, 

25 per cent. Diarrhea or purging: Loudoun, Virginia, and Campbell, 
Tennessee, 15 per cent. ; Lake, Illinois, 10 per cent. Scab : Kaufman, 
Texas, and Taylor, Iowa, 10 per cent Scab and hunger : Bee, Texas, 
15 to 20 per cent. Bot: Wilkes, North Carolina, Union, Georgia, and 
Morgan^ Tennessee, 10 per cent. ; Monroe, Tennessee, 30 per cent. Foot- 
rot : Some fiocJcs in San Jacinto, Texas, 50 per cent. Footrot and other 
diseases : Licking and Morrow, Ohio, 10 per cent. Exposure and hun- 
ger : Gaston, North Carolina, and Kosciusko, Indiana, 10 per cent. ; Clai* 
borne, Louisiana, and Hillsdale, Michigan, 20 per cent. ; Clay, North Car- 
olina, and Navarro, Texas, 25 per cent. Wolves : Freeborn, Minnesota, 
20 per cen t^ Wolves and dogs : Nodaw ay, Missouri , 25 per cent. Dogs : 
Craighead, Arkansas, 15 percent. Causes not known or not named: 
Harnett, North Carolina, and Marion, Kentucky, 10 per cent. In flocks 
of 200 or more, in Carroll, Kentucky, 20 x>er cent. 

Extraordinary losses of spring lambs were reported in Pi'ince George's, 
Maryland ; Grenada, and Greene, Mississippi ; and Monroe and Blount, 
Tennessee. 

SwiHSd — Diseases. — In New England, where hogs are kept in small 
lots, and usually well cared for, no disease prevailed the past year. In 
Columbia, New York, about 5 per cent, of the hogs died of lung-disease, 
ascribed to want of cleanliness in their pens. A ^^ peculiar disease," by 
iridoh tlia affeeted snddenly beoome sore in the baok and hamsy and 
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lose the nse of their hind legs, prevailed throughout Ohatauqna. In 
Burlington, New Jersey, 10 per cent, died of " the scours.'^ 

Pennsylvania constitutes the northeastern border of a vast region 
infected witlii hog diseases, most of which are classed under the name of 
cholera. In this State 7 returns in 45 report the prevalence, to a greater 
or less extent, of disease so named j Maryland, 3 in IC ; Virginia, 15 in 
C9 ; North Carolina, 28 in 51 ; South Carolina, 8 in 17 ; Georgia, 44 in 
C8 'y Florida, G in 14 ; Alabama, 20 in 30 n Mississippi, 18 in 33 ; Louisi- 
ana, G in 19 ; Texas, 25 in 70 ; Arkansas, 15 in 34 ; Tennessee, 36 in 49 ; 
West Virginia, 6 in 34 ; Kentucky, 3G in 43 ; Ohio, 2G in 57 ; Indiana, 
37 in 42 ; Illinois, 47 in Gl ; Iowa, 35 in 55 ; 'Missouri, 58 in 68 ; Kansas, 
IG in 41; Nebraska, 11 in 30. 

The following are the principal diseases reported under other names 
or no name : A disease reported in different localities under different 
names — such as " new," " unknown," " very different fjx)m any heretofore 
known,'^ " diphtheria," "sore- throat," "head and neck disease," "mouth 
and throat disease," &c. — ^but the descriptions of which imply identity, 
is thus described in the return from Lauderdale, Alabama : . 

It is principally confined to the month; throat, and langs ; bnt often mffeots the kid- 
neys, occasioning copions discharges of bloody nrine. In its first stages the month 
and tongne are mnch ulcerated, so that the hog cannot take nsoal food, being unable 
to masticate even a tender api)le. Within three or four days a heavy coughing ensaeSy 
the Inng^ become badly ulcerated, and in many cases entirely consumed. At &is stage 
great thirst prevails, and the hos wiU lie around near or in the water until death. In 
some cases they continue to liveiifteen days without seeming to take any nourishment. 
In some localities 80 per cent, of all the hogs have died of this disease. It made its 
appearance here in July, and is still prevailing to a limited extent. It has thus Car 
proved incurable. 

In Ohio, Van Wert, the affected are taken with a cough, become sta 
pid, refuse to eat, and have great difiSculty in breathing; "they blow 
and throw up, leave the herd, linger around, lie down, and seldom get 
up again." The time between the attack and death ranges from one to 
fourteen days. In post-mortem examinations the lungs are found to be 
rotten, and to emit a very offensive odor. In Preble, " some do not live 
more tiian twenty-four hours after the attack, while others linger idong 
for several days. The lungs at death are usually entirely gone." The 
report from Iroquois, Illinois, states: 

We have had among swine a disease new to us, which has taken many hogs of aU 
ages, but is perhaps more prevalent among large fat hogs. The first symptom is a 
cough ; in a short time they are troubled to breathe, and three out of four die within 
a period ranging from twentv-four hours to six days. On examination^ after death, 
their lungs seemed to bo the only part diseased. In some cases one lung wiU be entirely 
gone ana the other swollen and hard, of a blue or purple color, and when cat into a 
a kind of yellow frothy matter springs out. 

This disease, or a disease attended with like symptoms and results, 
is reported as occasioning a loss of 25 per cent, in Brunswick, Virginia, 
of 90 per cent, in Kewberry, South Carolina, of 4,000 in Saint Glair, 
Alabama, and heavy losses in Lauderdale; ^so as more or less fifttal, 
without definite specifications, in Bapides, Louisiana; Howard, Ar- 
vansas ; Van Wert and Preble, Ohio ; Elkhart, Indiana ; Bock Island, 
Grundy, Carroll, and Iroquois, Illinois; Bichland, Wisconsin; Moscatine, 
'^owa; Pemiscot and Clinton, Missouri ; and Cass and Dodge, Nebraska. 
.n Brunswick, Virginia, a few recover ; in which cases, as soon as con- 
valescence begins, every particle of hair comes out, and the skin breaks 
3Ut all over in sores.'' 

In Georgia, Union, a nameless disease prevails, which covem the 
Attacked with sores resembling the eruptions of small-pox. In LaiucQiia, 
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large losses resulted from a disease called " yellow-sweat.'* Its preva- 
lence is attributed to a lack of green food, since bogs which run in fields 
of winter rye and oats are not subject to it. 

The prevalence of ^'thumps" is noted in Columbia and Santa Bosa, 
Florida; Camberland, Kentucky; Lucas, Ohio; Martin, Indiana; Boone, 
Missouri; Brown, Kansas; and Pawnee, Nebraska. 

Pneumonia, in Boyle, Butler, Scott, Bracken, Meade, Spencer, and 
Livingston, Kentucky; Greene, Ohio; Brown, Indiana; Perry, Schuy- 
ler, Warren, and Grundy, Illinois ; Wayne, and Saint Francois^ Mis- 
souri; and Chautauqua and Allen, Kansas. 

Bed mange, in Bienville, Louisiana; Titus, Hamilton, and Wood, 
Texas; and Bradley, Newton, Sevier, and Ouachita, Arkansas. 

Quinsy, in Decatur and Grant, Indiana ; Benton, Grundy, Hamilton, 
Jones, Marion, Mills, Sac, and Webster, Iowa; Livingston and Laclede, 
Missouri ; Smith and Bepublic, Kansas : and Webster and Cass, Nebraska. 

Diseases resulting from worms, in Bureau, Jackson, Grundy, Sanga- 
mon, Hancock, and Fulton, Illinois; Sherburne, Wisconsin: Livings- 
ton, Pike, Wayne, Johnson, Lincoln, and Stone, Missouri ; Jonnson and 
Lyon, Kansas; and Corning and York, Nebraska. 

Lung-fever or lung-disease, in Tazewell, Macon, Montgomery, Carroll, 
Clark, and Ogle, Illinois ; and Benton, Chariton, Pettis, and Clinton, 
Missouri. 

In Ohio, the prevalence of blind-staggers among hogs is reported in 
Morrow, and of black-tooth and scurvy in Lorain. 

In October and November a strange and fatal disease prevailed in two 
localities widely separated in Sauk, Wisconsin, In every case of attack 
deatib followed within twenty-four hours. The symptoms were, loss of 
appetite, stupor, and purging. In Walworth there had been greater 
fifttality than for years, the cause of which could ^< not even be guessed 
at." Young pigs died in large numbers ; also sows about the time of 
&riowing. In Wisconsin there was some fatality among fat hogs from 
an unknown disease, which deprives them of the use of their legs. 

In Sherburne, Minnesota, some hogs lost the use of their hind legs, 
and pined away until worthless. These effects are attributed to kidney- 
worms. 

In Woodson, Kansas, a disease resembling piles destroyed 25 percent 
of the pigs dropped in cold weather. ^^The rectum protrudes and 
appears much inliamed ; the pigs become poor and lank, and though 
they continue to suck and eat with a good api)etite, the disease pro- 
gresses until it terminates in death." Doniphan reported large losses 
by a new disease. Post-mortem examinations showed diseased lungs, 
liver, and brain, and, in some cases, '* ugly-looking worms in the neck." 

In Merced, California, a new disease, mostly limited to hogs in good 
order, had appeared. The attacked lose the use of their fore legs, drop 
on the breast, and die within twenty-four hours. 

PreveiUives and remedies. — Our correspondents in different localities 
report various antidotes and curatives lor ^' cholera," as they have tor 
years, but certainly no specific has been found. It is possible that some 
gleams of light may come from a publication of their views. 

In Beaufort, Korth Carolina, the reporter, reporting that 10 per cent. 
of the hogs over, and 20 per cent, of those under, one year old have died 
of cholera, so called, adds : 

I keep a trongh, to which my hogs have access, well supplied with ashes, salt, and 
sulphur. The cQsease has beoo very fatal among the hogs of my neighbors, and of the 
teiuiDte and laborers on my farm ; bat though I keep a largo number, none bavo boon 
afiected except seven sucking pigs, all of which died. 
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Oar correspondent in Wayne, Georgia, reports : 




nearly 

reme<lics 

ashes or potash is a preventive, ODce or twice a week I have fed my hogs on oorn to 

prepared, and while my noighhors' hogs have died at a rapid rat«, I have not lost a 

hog. The general loss is estimated at m) per cent. 

The report from Simpson, Een tacky, stating that hogs in that section 
are generally regarded as the most profitable farm-stock| adds : 

As what is known as cholera is the prevailing disease, I wiU giro the experienoe of 
five or six good farmers in my neighborhood. A few years since we were indnoed to 
heliovc that crude petroleum was a good thing to promote the health of stock of all 
kinds, and especially of the pig. We use a common tin sprinkler; and occasionally 
give them a thorough oiling. When not threatened with the disease, onoe in two or 
three months is sufficient. We also put the petroleum on com fed to them. The vesolt 
is that for live years not one who has praotioed this has been troubled with dlsnaaed 
hogs ; and that, too, when disease and death have surrounded us. These fanners k#ep 
severally from 75 to 200 hogs. We are thoroughly convinced that petroleom is an 
efEeotual preventive. 

A correspondent in Dn Page, Illinois, reports that his hogs, in common 
with others in the locality, were attacked with cholera last September. 
After about 20 of his best shoats had died he gave the surviving a 
plenty of charcoal in their slops, and it operated as an effectual cure* 
This is confirmatory of the first of the following extracts from Indiana 
reports : 

De Kalh : The best remedy is a mixture of charcoal and soda, given in bran, or any 
other wav the hogs can be induced to eat it. Deoattw : The only remedy that has done 
any good is turpentine in slops. As a preventive, a teaspoonfol is given to each hog 
twice a week ; as a cure, the same dose daily. Tippecanoe : I had a pair of very fine 
sows affected apparently with the worst form of the disease caUed cholera. They were 
so reduced by purging that they could not stand. They were cnred by admininertng 
large doses of soft soap. They seemed to crave it, and would oat it long after they reftued 
corn or the best of sweet milk. The recovery was perfect. This unexpected resolt 
seems to sustain the theory of a neighbor, that worms in the intestines are the caose of 
the disease. 

Our correspondent in Pope, Illinois, reporting a loss of 30 per cent, in 
the county, says : 

My hogs have not been affeoted with the disease for years. I have given them warm 
soap suds once or twice per week. VHiether this has been a preventive I will not say; 
but the disease has prevailed in the herds of my neighbors. 

In Oakland, Michigan, ^^ thumps," popularly credited with causing the 
death of 10 per cent., is believed to be caused by undue heat and impure 
air from close confinement in tight pens. From Tuscola, also, the report 
states : ^' ISow after sow is losing her entire litter, and we are unable to 
ascertain the cause ; but I think one cause may be found in the fact that 
a great many breeding-sows are kept in close pens, and so do not get 
sufficient exercise." 

The report from Grundy, Illinois, expresses the opinion that pneamonia 

results from penning hogs in such a way that, during cold nights, they 

we allowed ^< to pile up one above another ; " the consequence is that 

hose underneath, after becoming heated and getting into a state 'Of 

3erspiration, rush out into the cold air. The same report states that a 

nixture of copperas and sulphur, put in the swill, results in exi>ellinK 

vorms from the intestines and generally improving the physical oondi- 

'ion of hogs. In Dallas, Iowa, the farmers who aUow ^' too many hogs 

o sleep together have sufi'ered the heaviest losses ; " and in Camden, 

Missouri, '* hogs that have had dean, roomy pens, pure water, and Bound 

^rain >)n,ve generally escaped diseaj^e," 
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Li»«e».—TbeBa8teni, Middle, Lake, and Pftoiflo States report Boarcely 
any losses beyond those from ordinary cssnalties. The exceptions to 
this are in Maryland, where a loss of 15 per cent in Montgomery and 
10 in Charlea and Worcester is attributed to cholera. In the interior 
belt, embracing Eentncky, Indiana, Illinois, and Missoari, aud in the 
States bordering the Golf, the losses are very heavy, iuvolving a large 
portion of tbe entire area. For the most part losses are not specified in 
retnnia which report no disease or special cause, antl tberefSre the per- 
centage chiefly represents extraordinary losses ; that is, losses from dis- 
ease, atarratioii, and ill treatment. Taking the numbers and average 
values returned for the Ist of January, 1877, as the basis of calculation, 
tlie percentage, numbers, and values of the losses, during the year eiid> 
ing April 1, in the several' States within the area named, as indicated 
by nunsaally f^ll retnms, are as follows : 
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COTTON INVESTIGATION. 

The cotton crop deservedly claims the attention of the industrial 
world, not because it represents more money- value than any other agri- 
cultural product, for corn and hay each exceed it, and wheat equals it; but 
because it is the largest export i>roduct, the largest crop of the South, 
and one that must ever exercise an important influence upon the indus- 
try of that section. Meat-production also largely surpasses it in value, 
and the surplus of meat-production exported comes nest to the figures 
of cotton exports; and when rotation and rational culture shall rule iu 
the agriculture of the future, and home manufacture shall restrict expor- 
tation of raw material, the meat exports of the cotton States alone 
may equal the foreign shipments of the coveted liber. Meat and bread- 
stuffs together surpass cotton in value of exports. 

There is no portion of the world occupied by civilized nations, and 
probably no equal extent of the earth's surface, so peculiarly suited to 
cotton-culture as the States of the Gulf coast. There are large areas 
with the requisite soil and the high temperature required, but with these 
essentials tbe necessary degree of humidity is rarely combined in so \ 
complete equilibrium. It constitutes an advantage which virtually giveirj 
the monopoly of cotton-production to the United States. The policy a£j 
Great Britain has ever been to obtain a controlling proportion of ratr 
material for her manufacturers from her own colonies, and to this end 
her Cotton Supply Association has searched the world over for cotton- 
fields that would make her independent of this country. This is a nat- 
ural and laudable ambition, a means of self-protection, and the highest 
measure of " protection " she could institute; for while she commends 
free trade to other nations, she finds in it the highest form of protection, 
precisely as she built up her manufacturing system by restrictive duties 
up to a period when the opposite policy tended to secure a continuance 
of the superiority thus wisely gained. When debarred from our cotton- 
fields by civil war, the receipts from India were increasing under the 
stimulus of this self-protecting effort ; yet with a cotton famine in Man* 
Chester, and starvation threatening the spinners, the increase from 369,- 
000,000 pounds in 18G1 to 600,000,000 in 1864 was less than the advance 
from 1857 to 1801. In the very first year of peace in this country these 
imports declined one-eighth, though they rallied in 1866 to 615,600|000, 
the highest figures ever attained, and rapidly declined afterward to less 
than half that quantity. 

In 1858 and 18G0 the receipts from America constituted four-fifths of 
the British imports. In 1863 they amounted to a fraction of 1 per cent.; 
in 186rl , 1 jV i)er cent., and in 1862 but 2 J per cent. Starting at 37 per cent. 
in 1866, in 1876 the proportion reached 62 per cent., and the proportion 
of India cotton had fallen to 18J per cent. 

The price, as an index of quality, tells the story of India's inability to 
compete with the United States. The average value per pound, in i>encey 
of liiitish imports, is thus given : 
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fimerican seed and American planters have in vain been introduced 
i '^ India; the fiber inevitably deteriorates, beccnnes short, dry, harsh, 
iL, >r-^ti«, with a low rate of yield. 
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With ail assured market, constantly enlarging with the augmenting 
requirements of extending civilization, the American cultivator is by 
no means uniformly happy. Protesting that the demand could never 
be supplied under existing demoralization of labor, he has seen the 
price decline 37 per cent, by an increased product in a single year of 38 
l>er cent. Declaring that 3,000,000 bales could never again be produced, 
4,500,000 appear before his wonder at the rapid recuperation has grown 
old. He has learned, if an apt scholar, that 10,000,000 can be attained 
within ten years, if such a quantity shall be needed for the world's con- 
sumption. 'Ho should know that, when restorative culture shall take 
the place of exhaustive cropping so long in vogue, such a crop can 
easily be had upon an area not greatly larger than that now cultivated. 
As no one can doubt the ability of this country to supply all that may 
be needed for a period running far into the future, the important point 
of profitable culture is to be settled. For ten years past it has been the 
constant endeavor of this Department to aid the thinking, progressive 
cultivators of cotton in their endeavor to break up the spoliating prac- 
tice of exclusive and continuous growing of '• white crops," of corn and 
cotton. Not that cotton in itself is necessarily an exhausting crop, if its 
stalk and seed are returned to the soil; but in a climate with sunlight 
80 intense, with the clean culture essential to the growth of cotton, 
there is waste by the decomposition of organic matters sufiQcient in a 
single season to feed several crops. Pease in light soils, red clover in 
days, or lucerne in deep, rich, well-drained lands, would supply essential 
parts of a rotation that would give a wealth of animal products and a 
nearly doubled yield of cotton, derived from animal manures, the green 
manuring of vegetable decomposition, and the saving of much of the 
serioas waste of valuable humus in continuous clean culture. 

THE RECENT DSTVESTIGATIGN. 

Few are aware of the rapidity of the recuperation in cotton produc- 
tion since the prostration of the war period. It is not generally known 
that the aggregate product since 1865 exceeds that of a similar period 
prior to 1861. If we include the crop of 1876, the excess of its produc- 
tion in the period of twelve years, from 1849 to 1860 inclusive, over the 
former period, is about 2,000,000 bales. 

Leaving out the large crop of last year, the statistics of which are not 
yet complete, similar periods of eleven years make a comparison also 
iaYoring the production of the later. The aggregate of the crop move- 
ment of the former is 36,169,117 bales, or 15,869,176,615 pounds, averag- 
ing 3,288,101 bales per annum, or 1,442,652,419 pounds. A similar state- 
ment for 1865 to 1875, inclusive, reads, 36,331,582 bales, or 15,939,344,833 
pounds, averaging 3,302,871 bales per annum, or 1,449,031,348 pounds. 
An average increase of nearly 15,000 per annum. The great crop of 
1850 was but 2 per cent, larger than that of 1875. Three crops since 
the war are each larger than any prior to it, with the above single excep- 
tion ; these are, in order of size, 1875, 1870, 1873. The crop of 1872 was 
larger than that of 1858, and every crop preceding the latter is sur- 
passed by every crop of the seven past years, with one exception, 1871. 
This is a remark.'ible result, which is a surprise to planters themselves, 
and an iudication of what can be accomplished in the future when the 
cotton area shall be an essential part of a rotation, and fertilizors shall 
be not the least important product of the plantation, and tv.o bales are 
made to grow where one grew before, as can easily be accomplished on 
many acres of present slovenly cultivation. 
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The details of productioa during tlio two periods named are thus 
given, the pounds per bale being the average net weight of Liverpool 
receipts, which include a large portion of each crop : 
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Nino ^-eam ago nu investigation was undertaken that shoved abont 
four-fifths of the arable culture of the cottou States to be cotton and 
com, of which cotton occupied the larger area, in the proportion of 44 to 
38. This may not have been precisely accurate, but it properly repre- 
sented cotton as occupying the larger area. It was also shown that 
wages were less than in 1860, and labor less cEQcient ; that a small pro- 
portion of laborers took money "(vages, the prevalent practice being what 
is usually known as the " share system," a partnership in which labor 
wrought without direction and capital was advanced without security. 
There was some disposition of freedmeu to secure land, but Uttle saccess 
in creating the means of payment. As a matter of course, there was a 
general reduction in the size of i'arm-holdings. 

Tor the purpose of comparison with the report of 18G8, (see lasfc arti- 
cle in the annual volume of 1867,) circulars were issued to coantyoorre- 
spondents in January, 1877, and information sought ai>on the foUowing 
points, viz : 

1. The number of bales produced in the county in 1S76. 

2. NiMnber of acres of cotton cultivated. 

3. Batio of increase or decrease of acreage since 1375. 

4. Percentage of area, respectively, in cotton, corn, and other crops, 
^the latter taken collectively.) 

5. Fertilizers, proportion of area fertilized, kinds used, rate of applies- 
ion, and prices. 

0. Changes in modes of culture or implements nscd. 

''. Tendency as to size of plantations. 

S. Prices of labor. 

* Proportion hired for cash, renting, or working on shares. 

'■ Proportion cultivated, respectively, by black and white labor. 

I'ercentage of negro cultivators who own the land they cultivate. 
.J, Cost of producing cotton in 1876. 
'V Vverage price in home markets. 
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14. ^Examples of large yields and best farms. 

15. Varieties of seed preferred. 

16. Tendency as to production of borne supplies. 

Answers were received with estimates covering about half the entire 
area in cotton, each State having from three-eighths to live-eighths of its 
field of production represented. They indicate great progress since the 
first investigation was made, showing that the labor of the freedman is 
steadier and more efficient, a larger proportion of white labor is repre- 
sented in the crop, and a larger production is obtained per hand. Farms 
continue to decrease in size. The use of home-made composts is in- 
creasing. There is greater economy of the fertilizing resources of cot- 
ton-seed ; a larger proportion of com to cotton ; more interest in im- 
proved implements ; a larger proportion of home supplies of meat ; and 
a disposition among advanced cultivators to adopt a rotation, and to give 
to domestic animals a higher place in the farm economy. Not that these 
reforms are far advanced or equally essayed. Where white labor is in- 
creasing exists the strongest tendency toward the use of labor-saving 
implements. In many of these points little more than a promising be 
ginning has been made. 

THE COTTON AREA. 

The first four questions were intended mainly to aid in a more accu- 
rate understanding of the area actually cultivated in cotton, and in- 
cidentally to show the local changes in cotton-growing and local dif- 
ferences in fertility of soil. 

The acreage of cotton has never been given in the census. Areas ol 
special culture have never been comprehended in the census schedules, 
nor the aggregate area in cultivation; the only returns made being the 
amount of land in farms and the proportion in " improved '' land, i. e., 
cultivated and fallow lands and permanent pasture. 

The first estimates of acreage published were issued by this Depart- 
ment. They were deduced from State averages of local estimates of 
yield per acre, knowing that direct estimates of the rate of production 
are invariably too high ; not in every individual case, but in averages. 
The returns of yield were closely scanned and modified where errors 
coold be shown ; but the result was somewhat too high, and the deduced 
area producing the given crop was therefore somewhat too small. These 
estimates were published for years, with annual modifications, by the 
commercial press, the yearly comparisons favoring the producer, the 
crop increasing, but the acreage apparently remaining nearly the same 
for a period of years, with some annual fluctuation. To these two 
causes are due a misconception of the real extent of the cotton-field that 
is much to be regretted. So apparent was this error, that, as early as 
1874, the publication of cotton acreage estimates ceased in these reports, 
and every opportunity for gaining data for correction was used. A multi- 
plicity of other statistical work demanded attention. No general system- 
atic investigation was undertaken till 1875, when the difficult task was 
essayed, and in the monthly report for June the following important 
but inconclusive results were reported : 

We have obtained an actaal ccnsnS; wherever it was possible, for a given district, 
whether a largo or a small portion of tho county, both of bales produced and the num- 
ber of acres upon which they were grown. Our correspondents were urged to avoid 
estimateB and give only ascertained facts. So a census of a few farms would be taken 
here, a neighborhood there, and occasionally a larger district. Tho local oilicers were 
in some ixistances enlisted in the work. The results aro not complete, and are not 
deemed quite safficient for an authoritative estimate which can bo relied on in the 
fatoie as a perfectly accurate basis of comparison ; yet they aro too important to be 
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of bitluR iirodiicitU trn the acreage giveo in lrt74 : 
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ThiB makea Ilia arorage In over 40 per cent, of the cothiu-brcadtb of Qoorsiia 3^ 
acres |>er bali^, while the ollicinl report of the State of Georgia n^akes tbo number 3^ 
acres ; results aliiiost exactly alike, as in the reports of the urea of tbo present crop. 

Without pcrfuctiuK these CHtiQiates, it ia evident that tbo true acreage of 1ST4 c&u- 
not fall very much short of three times as many acrea as were produced of bales in 
1674, or at least 11,000,000 acres, poHsibly a %iire a little larger. This oorreBponda 
ivitli the moss of facta brooght t« onr observation annually for two yeus put. 

Tbe results of iccent mvestigations render it certain that 3.15 acres to 
tbo bale may be coiisidereil a liberal estimate even for so poor a Reason aa 
1874. The areas reported in the above table are evidently rather better 
than the average of each State, but atill very near the rate of yield for 
that year. The yield of 1875 was the largest per acre, as well as tbe 
largest i;i aggregate quantity, since the war. It was but 2 per cent, 
less tban the largest crop over produced, that of 1859. Its marked 
superiority was duo to the length of the season, killing frosts having 
beeu delayed, in more southern districts, to the first week in December^ 
au almost unprecredeutcd date. The past season was also very favorable, 
but shorter, witL some decrease in the yield per acre. 

Tbe following table of estimates of the acreage and rate of yield of tbe 
crop of 1S7G is presented a.'i a result of our receut investigntioD in faar- 
mouy with those of tbo past three seasons : 
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■ • figures represeutibg rate of yield approximate a fair rcproaento- 
lui, ,ii tbe difl'erenrea of tbo fertility of the present cotton-lauds of the 
*venil Stdtes, except Ibut Alabama has au exccptiounlly low rate, 69 
■'"-"R""-iiigeouditiou of her crop iu October, tbo general avcrnse beiag 
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SO. There is much worn land in this State, bat the central canebrake 
district is scarcely surpassed as a cotton-field. Mississippi! is credited 
with a rate of yield for 187C almost identical with the general average. 
In 1860 this State prodnced nearly one-fourth of the entire crop ; in 187(> 
it« proportion is one-sixth, grown on one-sixth of the total acreage ; 
and this area, in natural fertility, represents fairly the average fertility 
of the aggregate, being made up in part of the very fertile bottoms of 
the Mississippi and Yazoo, and the rotten limestone soils of tbc counties 
of Warreu and Hinds, together with the less productive uplands of the 
southern and eastern portions of the State. 

The wonderfully productive alluvion of the Red and Ouachita Rivers, 
and the never-failing richness of the Arkansas bottoms, give to the 
present area cultivated in Louisiana and Arkansas a high rate of yield ; 
and the selected virgin soils of Texas are of equal productiveness. South 
Carolina and Georgia have more of partially exhausted soil, of lower 
natural fertility, which, without fertilization and good culture, would 
not average a fourth of a bale to the acre. Under present management 
they average nearly a third of a bale. The North Carolina returns of 
yield for the past ten years have been quite uniformly higher than 
those of the other Atlantic States.* 

The comparative importance of the several States in cotton-production 
seems not to be well nuderstood. The commercial distribution by cotton 

¥3rts leaves in the obscure background the view of production by States. 
he progress of this industry, like that of most others in this country, 
is westward. In 1849 Alabama stood in the front rank, with 22.8 per 
cent, of the crop, and Georgia ranked next, with Mississippi following 
closely. Scarcely an eighth of the crop was produced west of the Mis- 
sissippi. 

In 1869 about three-tenths of the product came from beyond the Mis- 
sissippi. North Carolina had declined from 2.9 to 2.7 per cent.. South 
Carolina had fallen from 12 to 6.4, and Georgia from 19.8 to 13. Louis- 
iana had advanced from 7.2 to 14.4^ and Arkansas from 2.2 to 6.S. At 
the present time more than three-eighths of the crop is grown west of 
the Mississippi, Texas making rapid strides, evidently destined in 1877 
to lead the column of cotton States. Some have hastily assumed that 
Texas already equals Mississippi in production, and that Arkansas and 
Louisiana stand on nearly the same level ; but there is na. evidence that 
the difference between 18.7 and 8.2 (in Mississippi and Arkansas) has 
been annihilated in seven years. The following statement gives the 
percentages of the crop produced by each State, as deduced from the 
census, with the estimated proportion in 1876 : 



Statea. 



North CaroliDa . 
South CaroUna. 

Oeorfda 

Florida 

A l.-ibama 



1849. 


1859. 


1869. 


1876. 


2.9 


8.7 


4.8 


4.7 


13 


6.4 


7.4 


7.0 


19.8 


13 


15.7 


11.4 


1.01 


1.31 


1.3 


1.13 


32.8 


18.3 


14 


12 



States. 



Ie49. 



18C9. ; 1S76. 



I 



Mississippi I 19. 5 

Louisiana i 7.2 



Texas.... 
Arkansas . 
Tennessee 



2.3 
2,2 

7.8 




While the rate of yield is sustained in the East by fertilization, it is 
still kept np in the West by opening fresh land. 'On the whole, it is evi- 

* Onr Beaufort correspondeDt says: "The nnrabcr of jvjies in cottou in 1^70 was 
12,000. The average prodact is one-half bale to the acre. One-half of all the laud 
plooted averages tnree-fourths of a bale. That which ft^il under one-half bale consti- 
tated bot a small part of the area planted. I have a perscnal knowledge of more than 
twenty farms, and only one of them fell under one-half )jale ; most of them produced 
from two-thirds to three-fonrths of a bale per acre, o nd the season was decidedly 
onfavorable. One-half bale per acre gives 12,000 acred planted.'' 
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dent that the yield per acre is larger than in 18G0, the tendency of fer- 
tilization, redaction of size of farms, and increase of white labor being 
toward increase of yield. Yet the difference is not great. In Missis- 
sippi, in 1860, the area in cnltivation exceeded that of last year by more 
than a balf million acres. The entire area in cotton in 1860 was cer- 
tainly not less than 13,000,000 acres. 

ACREAGE IN CORN AND COTTON. 

A comparison of the relative areas in cotton, corn, and other products 
of agriculture betokens a gradual change for the better in the extension 
of the area in corn, wheat, oats, clover, pease, as well as in fruits and 
vegetables, for home use and shipment to northern markets. The dif- 
ference is noticed in all sections by our correspondents. 

When we consider the adaptation of this section to a range of produc- 
tion including all the growths, cereal, textile, the fodder-plants, and fruits 
found in the temperate zone, together with a great variety of sub-trop- 
ical fruits and fibers, the proportion of cultivated area in cotton is sur- 
prising. 

It is the more so, as we remember that one-half the cotton is grown 
in a little more than a tenth of the total number of counties of this belt; 
that 93 of 759 counties in 1870 produced no cotton whatever ; and that 
227 others from less than a thousand bales down to a singleone. Oom, on 
the contrary, is grown everywhere as a prominent crop. There are 23 
counties in Tennessee that produce no cotton, and 4 of the 85 yield four- 
tenths of the crop. In Korth Carolina a large portion of the area is not 
adapted to cotton ; not a bale was returned in 1870 ficom 20 counties, and 
its distribution in the tide-water region is very unequal. The unequal 
distribution of cotton is shown in the accompanying map, (frontispiece,) 
on which the counties producing not less than 10,000 bales are marked, 
only 79 in number, yet aggregating 48 i)or cent, of the entire crop. The 
following is a condensed exhibit of this inequality : 

Per cent. Per oeoL 

In North Carolina 2 couuiies yield.. 18.3; GS counties yielil 81.7 

In Sonth Carolina 5 counties yield . . 46. 7 ; 2G counties yield 53.3 

In Georgia 7 counties yield 25.5; 119 counties yield 74.5 

In Alabama 14 counties yield 57.C; 51 counties yield 42.4 

In Mississippi 20 counties yield 07.8; 43 counties yield 32.2 

In Louisiana 14 counties yield 67.3; 37 counties yield 32.7 

In Texas 7 counties yield 28.1; 98 counties yield 71.9 

In Arkansas 6 counties yield 34 ; 54 counties yield 66 

In Tennessee 4 counties yield 40.2; 58 counties yield 39.8 

The list of counties is as follows : 



Stutoand count v. 



Kdcccombo 
Elaufax 



NORTH CAUOIJ^'A. 



ToUl 
state 



■^or cent 



Bales. 



18, Ml 
11,716 



state and ooanty. 



Rdea. 



30,077 
Ui,935 



SOUTH CAUOLINA. 



. JkK./llie.. 

iamwell .. 
Darlington. 
£dcefield.. 
i'alrflMd... 



otal 
<^tate 



♦^nt 



18.3 



Burke 

Dougherty.. 

I/ee 

Monroe 

Stewart 

Sumter 

Waahington 



GE0B6IA. 



13, 934 
24, UIO 
34,591 
17.553 
14,Of24 



Total 
State 




Per cent 



Barbour 
Bullock. 
Dallas.. 
Hale.... 
Lee 



14, «H) 


14,034 


10,179 


10.434 


13.64^ 


1S,P83 


11,338 


88.741 


473.034 


85w5 



17, OU 
17,9T» 

IS^SIS 

ii»an 
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In Tiewof tliese liinitatious of cottou-cultarc, and the preseDttcnd- 
ency to increase of otber products, the fact that more tbQuoiic-tliird of 
the coltivated area of ten States is annually planted in cotton, as shown by 
results of the investigation, is a remarkable one in the history of tbe cult- 
nreof the " industrial" planta Corn is credited with rather more than 
foar-teatbs of the acreage, and other crops, together, with one-fourth. 
Tbe distribucion is tiy the following percentages : 
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The States in which cotton most asserts supreniacj" arc Louisiana, Mis- 
sissipi)i, and Arkansas ; those in which corn is most prominent, Tennessee, 
Xorth Carolina, Georgia, and Alabama. Miscellaneous products claim 
comparatively more attention in Tennessee, North Carolina, and Flor- 
ida. Of the area in " improved " land, only about one-fourth i« annually 
cultivated. In 1870 the reported area " improved " was 138,035,313 acres. 
The present iirea actually cultivated is estimated at about thirty-four 
million acres, of which cotton has nearly twelve millions and corn over 
fourteen millions. The nearest percentages, discarding fractions, are: 
corn, 41 ; cotton, 34; other crops, 25. This indicates an advance in nine 
years, in miscellaneous products, from 18 per centum to 25. 

FERTILIZERS. 

The use of commercial fertilizers for cotton is a practice obtaining 
since the war, and confined mainly to the Atlantic coast. The worn and 
partially exhausted lands of the older States responded to special fer- 
tilization in a gratifying increase of product ; and as the wages of labor 
ruled high, and farm supplies were dear, it was an object to make a 
heavy cash outlay for these aids to production, especially while prices of 
cotton continued high. Thus the exi>enditure for guanos and bone 
phosphates and superphosphates increased, the prices of cotton de- 
clined, and the outlay became a burden upon industry, often a partial 
loss of the investment by injudicious or excessive application. 

Nine years ago, in canvassing this subject, this Department depre- 
cated the injtidicious and excessive use of commercial fertilizers, moat of 
which in those days cost far more than a fair estimate of their actual 
cash value, based upon the commercial prices of their essential constit- 
uents. The local resources for fertilization were briefly pointed out, and 
shown to be abundant, accessible, and inexpensive. Among the sugges- 
tions presented were the following : 

I^vcry farmer slioiild rely mainly upon his Btock for manures; hogs sbonld be fat- 
toned upon ficld-peaBo ; cattle and horses should he penned at night Iq deeply-Uttered 
^ards. Accretions to the manure-pile may be made from a great variety of aoaroesy 
including all decaying vegetable and animal matter, waste and wash from tbekitoheni 
muck from the swamps, and pine straw or loaves from the forest. 

Tlirro are many spiH'ial fertilizers in this section amplo for a perpetual 6n{>ply of all 
possible drain upon the resources of the soil. The coast-line from Virginia to Texas, 
inclifding all the sounds, inlets, bays, and estuaries, has an aggregate extent of thou- 
sands of niiloH, and evefy mile can funiish abundant stores of lish and sea- weed for 
manuring adjacent Hclds. Oyster-shell lime is also plenty and cheap in the tide-water 
regions. 

No mineral manure is more abundant than marl, which is found in the whole tide- 
water section of the Atlantic coast, in the Mississippi Valley, and in Texas. It ander- 
lies wide belts at various depths, often very near the surface ; it is in many localitiea 
easily obtained in large qnantities ; and its value, though variable, is nndoabted for 
application for soils nee<ling lime. Gypsum can be obtained from native beds at no 
ijreat disrance Ironi any locality in the south. Lime is abundant in the mountain val- 
eys from Virginia to Northern Alabama; and the "rottcn-limesLone" formations of 
-lahama r»!i(l Mississippi an; unsurpassed for fertility. 

Vll theso hoiun n'sources should be used in bringing up the average cotton yield 
Tom 11)0 1 ();"»(■(» pounds jrm' acre, and obtaining from half of the present acreage all of 
■|i;> fibr^r needed, leaving free a sulliciput area to produce the bread, the fruits, the veg- 
;tal)h's, the beef and mutton necessary for the home population, and a snrplasof the 
ighler pnuluets for t^\[»(>rtation. 

"'^'•e progress innde since 18GS in utilizing many^of these resoarces 

. i ocen (;on.<;iihu'iible, in some sections very noticeable. The commis- 

-loner of ri;L>ri(Miltrire of (leorgia has been empowered by the State with 

•le inspection of chemical fertilizers, and the prohibition of the sale of 

-'nr*^]i]ovMa qhj fraudulent brands, which has had the effect to increase 
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the intrinsic valae 10 per cent., wbile tbo cost per ton bas been dimin- 
iabed 7 x>er cent He reported tbe inspection of 48,648 tons in the sea- 
son of 1874, and 5G,60G in 1875, costing $2,481,048 and $2,640,203. 
The publication of these analyses and results of experiments, especially 
with composts, bad tbe effect to arouse caution against fraud, and to 
stimulate tbo exercise of judicious discrimination in tbe selection and 
skill in tbe composting and use of them. So positive has been this 
progress, that nearly half of tbo fertilizers in 1875 were so composted as 
to yield for every ton four tons of compost, deemed to bo of equal value 
witb tbe uncomposted fertilizer, adding twofold to tbe volume and 
value of every ton of commercial fertilizers inspected by the State. 

Tbe formula for a compost extensively used on cotton contains 750 
pounds each of stable-manure and of green cotton-seed, witb 500 pounds 
of acid phosphate or dissolved bone. Alternate layers of tbe stable- 
manore and seed, three or four inches thick, are each sprinkled with the 
phosphate after thorough moistening witb water. When fermentation 
Las destroyed the vitality of the seed, in three to six weeks, the layers 
are cut through vertically, and the whole mass well pulverized and 
mixed, and left for further fermentation. Satisfactory results are ob- 
tained by the application of 200 pounds in tbe opening furrow and 100 
in the seed-drill. Some make a heavier application by sowing 400 pounds 
and applying 100 in the drill. If tbe ammonia of the manure bas been 
evaporated by exposure, 60 pounds of sulphate of ammonia and 40 of 
muriate of potash are used, with 650 pounds each of seed and stable- 
manure and 600 of phosphate. The cost, aside from home materials 
and labor, is from 87.50 to $10 per ton. 

The .estimate of proportion of cultivated area fertilized was not uni- 
formly given, and may therefore only roughly approximate tbe truth. 
So far as they could be consolidated, tbe averages were 60 per cent, for 
South Carolina, 42 for Georgia, and 35 for North Garolina. If returns 
from every county bad been received, it is probable the diflference be- 
tween the South Garolina and Georgia estimates might be less. Wbile 
some commercial fertilizers are applied in Florida and from the Georgia 
line to tbe Mississippi, it is true that the field for their sale at present 
is maioly included in the three States named. Tbe percentage of area 
fertilized, as averaged, is 10 in Florida, 12 in Alabama, and 15 in Mis- 
sissippi ; and a larg^ element of this small proportion is cotton-seed or 
composts. The proportion is scarcely appreciable in Louisiana and 
Texas, an<l In Arkansas and in Tennessee experiments in fertilizing 
are on too liitted.a scale to make a percentage. Our correspondent in 
Fayette, Tex^ reports no fertilizers used, but expresses tbe opinion that 
manare would double the crops on uplands, wbile the bottoms may be 
rich enough without manure. 

The practice of fallowing or *' resting " the land is a practical protest 
against the waste of continuous clean culture. Tbe growth of grass 
and weeds shades and protects the surface, appropriates the ammonia 
of the atmosphere when plowed under for a crop, and restores to the soil 
its supply of vegetable matter wasted under tbo direct rays of a burning 
sun. Our correspondent in Gbickasaw, Mississippi, says: 

The cheapest and only practicable way of fertilizing large farms is to rest a portion of 
it one or two years, then tnm under weeds, grass, and ail vegetation while green. It 
greatly improves it, and costs bat little for a farmer cultivating 1,^00 acres. To attempt 
to fertilise much of it wonld take all his crop. Doing it fifty acres at a time, ho would 
die of old age before be could got round. 

It is beginning to be realized that it does not pay to cultivate tbe up- 
lands of any portion of the South, unless in marl and limestone sections, 
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without fertilizing systematically; and some Lave learned that such 
soils may be kept actually improving by the use of cheap and accessi- 
ble home resources of fertilization. Our correspondent in Geneva, Ala- 
bama, reports, " In 1870, planted 20 acres cotton in pine-land, without 
fertilizing, and made three bales ; 187G he planted three acres and ap- 
plied the manure of two cows, mare, and colt for three months, and made 
2,970 pounds seed-cotton.'^ 

The tendency of farm practice is judicious and sensible in the direction 
of a greater use of fertilizers, greater discrimination in their selection, 
and superior wisdom in the mode and extent of application. In this 
they are following the teachings of this Department, which are found to 
coincide with the results of extended and varied experience during the 
past ten years. While not discarding the use of commercial prodacts, 
cultivators are learning to use them to supplement their domestic or 
native supplies, with due reference to the manifest defects of the soil to 
which their application is made, and generally injudicious combination 
with domestic manures. The following extracts from correspondence 
will give details of this practice in all the States: 

North Carolina. — Anson : Quano and the phosphates are used. Beaufort : Home- 
made manarcB are extensively nsed on all plantations and farms; commercial are 
applied on one-half. The kinds most used are the ammoniated dissolyed bones, about 
200 pounds per acre. The amount used has greatlv decreased in the last two years. 
Caldwell : No commercial fertilizers used except on the tobacco-crop. Camden : Home- 
made fertilizers generally ; cost from $15 to $25 per ton. Catawha : 100 pounds per acre 
on cotton and wheat; commercial fertilizers in a limited quantity. Chotoan: Very 
little except homo-made and lime ; cost $10 i>er ton. Some f^ano mod, about 200 
pounds per acre, costing $50 per ton. Coluwibua : Home-made fertilizers are used on 
all plantations, about 25 cart-loads per acre; commercial, 200 pounds per acre, poet tGO 
per ton. Cumberland : 150 pounds per acre, costing $50 per ton. Jhiplin : Ammoniated 
superphosphates, 150 to 200 pounds per acre when used alone, 75 to 100 pounds when used 
in connection with home-qiade manures. Acid phosphates are growiuff in favor, nsed 
in the same quantity. A mixture consisting of 250 pounds of line bone dust, S50 pounds 
of land-plaster, 60 pounds sulphate of ammonia, 40 pounds nitrate of soda, 100 poanda 
of salt, mixed with enough rich earth to make a ton, costing about $15, is largely used 
for cotton, 300 pounds per acre, with results equal to the costly superphosphates. 
Ammoniated superphospnate costs from $40 to $50 per ton cash, and from $50 to |60, 
or 400 to 450 x)ounds cotton, on crop time. Edgecombe : A compost of marl, limOj cot- 
ton-seed, stable-manure, and earth is largely used, 200 to 750 bushels to the acre. 
Commercial fertilizers are applied ; 200 pounds per acre. Franklin : Superphospbatea 
nsed ; an average of 160 pounds per acre. Gates : 200 pounds per acre of manipulated 
guano ; cost $45 per ton. Gaston : Home-made is used on most farms, at a cost of $8 per 
acre. Commercial used on cottou-lands ; cost $3 per acre. Greene : Almost every kind 
used ; about 200 x)ouuds per acre ; prices average $50 per ton. Guilford: The greatest 
part of the manure used is a comx>08t made in the barn-yard. The different kinds of 
commercial fertilizers are applied to some extent, about 100 pounds per acre; prices 
from $50 to $75 per ton. Harnett : For cotton, 100 pounds of guano are used to the acre ; 
cost $50 per ton. The use of commercial fertilizers is decreasing, and farmers are rely- 
ing more on home-made fertilizers. Hertford: Various kinds; 125 x^ouuds per acre. 
Hyde : Composts of various kinds used. Iredell: All the diU'ercnt kinds of commercial 
and domestic used ; 150 to 200 pounds per acre in the row. Without some fertilizer 
cotton does not pay. Jones : Cotton-seed is used, from 20 to GO bushels per acre, cost- 
ing 10 cents per bushel. Lenoir : Several years ago fertilizers were purchased in large 
quantities ; last year farmers used but little ; they lind that it does not pay ; about 
ine-tcnth use 200 pounds per acre ; cost ^oO, Lincoln: 150 tons used last year in this 
county ; 150 pounds per acre. Acid phosphate is com]K)sted with cotton-seed and stable- 
nauure. From 600 to 700 pounds \)qv acre of this compost is applied. Moore : Some nsed 
ju cotton. Xash : 350 pounds per acre of a mixture of 100 ])ounds Pernviau guano, 100 
pounds of dissolved bono, 100 pounds salt, and 50 ]x>unds of plaster. It is a good manure 
A>r cotton or com ; cost ^Ki3 per ton. Orange : Guano and phosphates nsed, from 100 to 200 
)onnds per acre ; cost §55 per ton. Pasquotank : Homo-made manures almost exclusively 
ised. Person : Barn-yard and commercial used on the tobacco-crop ; 200 pounds per acre 
« ipplied ; cost $60 i^er ton. rei'qnimans : A number of kinds used; about 200 pooi^ 
jr acre; does not pay. Pitt: Home-made manures are generally depended upon. 
iowan: Home-made arc found to be the best and cheapest. Rutherford: All kinds 
^o-'o '-^u used ; about SOO pounds per acre ; cost $50 per ton. Tyrrel ; On the largest 
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number of plantations a homo-made comx>o8t is used. A few apply guano, 200 pounds 
per acre ; cost $50 per ton. Wake : Grange fertilizer and acid phosphate, 200 pounds 
per aore ; cost from $34 to $40 per ton. Warren : Various kinds used ; 200 pounds x)er 
acre. Wayne : A small part of the farmers use guano ; cost $50 per ton cash ; $55 on 
time, or a 450-poand bale of cotton. Wilson : All kinds ; about 200 pounds per acre ; 
average cost $^ per ton. Tadkin : None, except stable-manure made on the place. 

South Caroij:na. — Barnwell : From 100 to 200 pounds per acre of phosphaties (chiefly 
prepared in the State) are used ; cost from $40 to $55 per ton. Beaufort : From 150 to 
200 pounds per acre of guano or phosphates applied ; price from $40 to $60 per ton. 
Chester : A dozen different qvialities of fertilizers used, at an average cost of $56 per ton. 
Clarendon : Fertilizers are generally used ; 150 to 300 pounds per acre ; prices from $50 
to $75 per ton. Colleton : 200 pounds of commercial fertilizers per acre ; cost $45 per 
ton cash, $65 on time. Edgefield : Fertilizers are used at the rate of 100 pounds per 
acre ; avera^ cost $60 per ton. Fairfield : 100 pounds of superphosphate are applied to 
the acre; pnco from $35 to $60 per ton. Georgetown : A compost made of forest debris^ 
cow-pen and stable manure is chiefly used. Greenville : On cotton-lands, from 100 to 
200 pounds per acre applied ; some farmers use a compost of cotton-sood, stable-manure, 
and woods^ ea^th. Horry ; Fertilizers are used ; 200 pounds per acre. Laurens : 100 
pounds per aore of Charleston phosphates ; cost $45 per ton. They are so much adul- 
terated, ^at farmers are rejecting them, and using more home-made fertilizers. Lex- 
inyton : 100 pounds per acre of phosphate ; price per ton from $30 to $60. Marion : 
Guano and acid phosphate are the most popular ; 125 pounds per acre applied ; cost, 
guano $75 per ton, phosphate $33. Marlborough : Various kinds of fertUizers applied ; 
about 200 pounds per acre ; price from $50 to $60 per ton. Orangeburgh : All kinds used ; 
150 pounds average per acre ; $50 to $60 per ton. Spartanburgh : From 100 to 250 
pounds of fertilizer to the acre ; $35 to $65 per ton. Union : Phosphate used ; 200 
pounds per acre ; cost $35 to $55 per ton. 

GxOBGiA. — Banks: Bone and super phosphate, about 100 pounds per acre, costing 
$75 per ton. Bartow : Principally acid phosphate composted with cotton-seed and 
biun-yard manure, from 200 to 300 pounds per acre; cost from $12 to $15 per ton. 
Bil>b: 100 pounds of commercial fertilizers to the acre ; price, 400 pounds of Unt-cottou 
per ton and $3 i>er ton freight. Brooks : All kinds used ; cost $50 per ton. Butts: 
20 different brands used ; 120 pounds per acre : price from $60 to $70 per ton, on time, 
with cotton option. Calhoun: A compost of chemical and home-made manures most 
popular ; cost about $20 per ton. Commercial fertilizers are used ; 150 to 200 pounds 
per acre. Campbell : 100 pounds per acre of phosphates and superphosphates ; cost, 
cash, from $35 to $50, on time, $45 to $70. Catoosa : 150 to 300 pounds per acre of fer- 
tilizers applied, costing from |65 to $65 per ton. Carroll : Nearly all kinds used, 100 
to 300 pounds per aore ; price from $60 to $80 per ton. Black's compound is likely to 
supersede all other fertilizers ; cost $6 per ton and labor of preparing. Clayton : 
From 100 to 200 pounds per acre used ; price $30 to $60 per ton. Clay : Extensively 
used, and very expensive. Cobb : About 200 pounds per acre on nearly all cotton-lands ; 
average cost $50 per ton. Coffee: Home-made fertilizers are almost exclusively used. 
Cohmufia : All kinds used, at the rate of 200 pounds per acre, at a cost of $5 per acre. 
Dawoon : 70 per cent, of the farmers use home-made fertilizers. Dooly : 200 pounds per 
acre^ costing from $50 to $80 per ton. Early : All kinds used ; cost from $40 to $60 per 
ton, or from 400 to 430 pounds of lint-cotton. Elbert: From 100 to 250 pounds per 
acre^ costing from $60 to $80 per ton. Emanuel : 150 to 200 pounds applied per acre ; 
price $60 per ton cash, or $70 credit, with cotton option at 15 cents per pound. Fayette : 
Soperphosphates are used, 100 pounds per acre ; cost $50 per too. Floyd : Nearly all 
kinds nsea, principally on cotton, 250 pounds to the acre. Forsyth : 150 pounds per 
acre. Dranklin : Extensively used. Gordon : 150 pounds per acre. Chvinnette : 150 
pounds per acre, costing from $20 to $G0 per ton. Habersham : Crops will not pay un- 
less fertilizers are used. Harris : A mixture of guano, phosphate, bone, and piaster h 
used ; 150 to 250 pounds per acre. A cheap compost of phosphate, bone, and cotton is 
used by many. Heard : From 100 to 200 pounds per acre ; cost $50 per ton cash, $70 
on time. Jaikson: 200 to 400 pounds per acre of home-made fertilizer and 100 to 
200 oommeroial. Liberty : Used by a few farmers on tobacco-crox) ; cost from $50 to 
$75 per ton. Lincoln : A compost of guano, phosphate, and cotton-sccd is most popu- 
lar ; 150 pounds per acre ; cost from $55 to $65. Macon : 100 to .300 pounds per aero ; 
price $35 to $60. Madison : All use an average of 150 ]K)nnds per acre, at a cost 
of $4.50 per acre. Marion : Used to a limited extent ; 150 pounds per acre ; price 
$60 per ton. Meriwether: 100 pounds per acre; cost from $55 to $60 per ton. 
Milton : Superphosphate and home-made manures are used : 150 pounds per acre of 
phosphate and 500 i>ounds of domestic. Mitchell : Dissolved bono and guano. Mor- 
gan : Extensively used; 150 to 200 pounds per acre of commercial fertilizers and from 
'200 to 300 ponndsof compost. Murray : 150 to 200 pounds per acre. Muscogee : 150 to 
'^00 pounds per acre. Oglethorpe: Largely used ; 90 per cent, of it on the cotton crop ; 
150 pounds per aore. Pike : About 75 pounds per acre for cotton and 40 to 50 pounds 
for com. Schley: All kinds used. Stewart: 125 pounds per acre. Talbot: Special fer- 
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tiljzers aro u?fd, costing $00 per ton, paying in cotton at 15 cents per ponnd. Taylor: 
VjO ponnrlH nscd to tlio a<:ro, at an average cost of about 425 pounds of lintr-cotton per 
ton. Thomas: ir)0 to 200 ]>ouud8 per acre. Terrell: 45 different kinds used, at an 
average of 100 i)()niids to tlio acre. JVashington : From 100 to 300 pounds per acre. 
Waliou : I'.O to iiOO pounds per aero ; price from 810 to ^li) per ton, payable in cotton 
at 15 cents per poan<l. V,'ilkis : Various kinds used ; cost of guauo from $40 to 860 |>er 
ton, and tiom ${120 to $o5 for composting fertilizers. Wilcox: 100 to 200 hundred 
ponndd of guano ])er acre, costing from !j50 to §05 per ton. IVhit field : Various kinds, 
at an average. &hiic : Stable-manure generally used. 

Florida. — ('Ian: All ui*o compost. Gadfiden: Commercial fertilizers bare been 
nearly abandoned on aci.-onnt of adulteration, and increased attention paid to the 
production of <loni«>slic manures. Ililhhorough : Farmers are beginning to look to tho 
barn-yard for fertilizers. Jaclson : 200 pouuds applied to the acre; cost $55 per ton. 
Madison : Cotton-seed and stable-manuro ; from 30 to 50 bnsbels of cotton-seed i>eracre, 
-worth from $8 to $10 per ton. Sumter : Swamp-muck chiefly. Santa Rosa : Fertil- 
izers are U8e<l to a greater extent than formerly ; cotton-aecd meal, in combination 
with mineral salts, is the most valuable; from 100 to 300 ^nmnds to the aero; cost 
$45 per ton. 

Alabama. — Bihh : 100 jjounds per acre. Bollock: Tho use of commercial fertilizers 
almost entirely abaudoned. Cotton-seed and home-mado manures are generally used. 
From 50 to 100 bushels of eotton-set;d applied to tho acre ; worth 10 cents per bushel. 
Butler : About 200 pounds i>er acre ; cost li55 per ton. Callioun : Both commercial and 
home-mado are used, at a cost of $2 to S?^ per acre. Many farmers purchase chemioAls 
and make their own fertilizers, at a cost of 820 per ton. Claj/ : The various kinds used. 
Coffee : But little exce])t stable-manure and litter of cow-lots. Conecuh : Cotton-seed is 
used to some extent; 15 to 25 bushels per acre; price 12* cents per bushel. Crenkhaw: 
On a few farms ; from 100 to 200 pounds per acre ; cost from ^GO to jjTO per ton. De 
h'alb: Commercial fertilizers arc used, at a cost of $6 to $6 i>cr acre; i»rice fk'om ^50 
to $75 per ton. Elmore : Thry use 150 pounds per aci*o ; price $55 per ton. Etoicah : 
166 pounds per acre; cost §00 to §75 per ton. Geneva: Ilome-madu fertilizers chiefly 
nscd. Straw and leaves, after being tramped up, are applied in tho drill for cotton 
nnd in the hill for corn. Most farmers plant less and manuro more than formerly. 
JIale: Cotton-seed and barn-yard manuro. Jtcnrtf : An average of 125 pounds per 
acre. Jefferson: Ilomc-mado fertilizers much used. They have paid from GO to 100 
l)er cent, this year by bringing tho crop forward from ten to flftecn days earlier. Lohl- 
ilcrdale : Every farmer is making all tho home-mado manures possible. Marion : Bam- 
.> ard manures, 20 bushels per acre ; price 10 cents per bushel. Morgan : Very few 
except home fertilizers used, at the small cost of $5 per ton. Pike : Three-ioarths used 
are home-mado fertilizers. Ilussdl : 200 pounds per acre. Shelby : Barn-yard monares 
used on ono-iifth of tho farms. Giuiuo is used on about one-twelfth of the forms — 160 
I)ounds to the acre ; cost $60 per ton. Saint Clair : All kinds used ; many farmers prc- 
])are a compost of barn-yard manure, litter, and cotton-seed. 300 pounds of guano 
is usually applied to tho acre ; price $60 per ton ; paid for Avith cotton at 15 ocnto per 
pound. Sumter : 200 pounds per acre ; price $55 per ton. 

Mlssissippl — Adamn: Cottou-stred and barn-yard are tho only fertilizers used: cost 
05 cents per acre. Alcorn : Barn-yard manure almost exclusively nse<l, and all utilized. 
Amite: Chiefly homo fertilizers used; cotton-seed, 40 bushels per acre; barn-yard, 60 
to 80 bushels per acre. Carroll : The only fertilizer used is cotton-seed ou com*land. 
Choctaw ; Cotton-seed and barn-yard manure ; 10 bushels of cotton-seed per acre, worth 
10 cents per bushel. Copiah : A very few use 100 to 200 pounds per acre of 8t(^*s 
phosphate, bone, «^'c. Covington : Ilome-mado compost of straw, leaves, ashee, and 
barn-yard manure is tho only fertilizer used. Franklin : Cotton-seed the only fertiliser 
used ; 20 bushels applied to the aero. Grenada : Cotton-sccd and stable-manure used 
ou nearly all farms; no commercial. Harrison: Cotton-seed meal is used as a fertil- 
izer for corn; cost 8«50 per ton. Lawrence: Cotton-seed chiefly ; worth from 10 to 16 
cents per bushel. Lincoln : None except what are made on tho farm. Lowndes : Com- 
ncrcial fertilizers have been used, but results have been unsatisfactory. Madiion: 
Jotton-sced only. Marion : About 500 pounds per acre of superphosphate ; cost ffiO 
')er ton. Kewton : Dissolved bones used ; 100 pounds per acre ; price $00 per ton. ^Te- 
hoha: Barn-yard manures onl^'. Ferry: To a small extent; 500 pounds per acre 
if cotton-seed meal is applied, costing from %\\Q to $35 per ton. Small farmers save all 
heir stable and bom-yard manure and apply it in about the s.ame qnantity yvv acre. 
Vinsion : None used except stable-manure and cotton-seed ; 30 to 40 bushelM > I <■ itton- 
ip*'d to the acre worth 12^ cents per bushel. 

'OUisiANA. — But few counties report the use of any fertilizers, and those only <noh 
tc i.ro found on the plantation. Bossier : One-third of the farmers use cotton-seed, 60 
■>u8hcls, worth from 8 to 10 cents per bushel; manures one acre of corn in the hill. 
amcron : They ^ire beginning to spread the cotton-seed on the land they onltivate-; 
ormerly it was left to rot at the gm or burned for fuel. Union : On plantations where 
-^*fon is tr^-^wn, from 20 to 25 bushels of cotton-seed per acre is generally applied. 
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TlXAS. — Anderson: Barn-yard and cotton-seed. Austin: Barn-yard and such as is 
gathered on the range. Burnet : Sheep-raisers nso the mannro from tbeir sheep-pens 
and stables ; 12 loads per acre applied. Chambers : Barn-yard mannro and decayed 
vegetation. Cherokee : From 20 to 60 bushels of cotton-seed per acre ; worth from 6 to 10 
cents per bashel; some farmers hanl out lot-manure, 10 to VZ loads per acre. Colo- 
rodo: luafevv instances cow-penning is practiced by the Germans. Smith: Cotton- 
seed is used , 20 bushels per aero. Titus: In some instances farmers carry out bam- 
yard manure, (when it is in the way ;) a few make compost. 

Arkansas. — Arkansas: Some cotton-seed and stable-manure. Boone: Barn-yard 
manure only. Craighead: Barn-yard ; no other. Crittenden : Sometimes cotton-seed is 
used, but without system. Cross : What is gathered abont the stable and yard. Dal- 
las: Cotton-seed is usually put on corn. Ashes and stable-manure arc hauled out to 
the field. Izard : A part of the barn- yard manure is used, but the largest part lies as a 
nuisance or is swept away by freshets. Johnson : Such as are gathered from the lots 
and stables. Marion : Not over half a ton of commercial fertilizers used in the 
county. Stablo-mauuro is used more or less upon nearly every f»irm. Prairie : Barn- 
yard and cotton-seed are used by a few farmers. Sevier : A few use barn-yard manure. 
Van Buren : Stable is used to a limited extent. 

TENXES8EE. — Bradley: Fifty per cent, more barn-yard used at this time than ever 
before ; value $1 per two-horse load. Bedford : Plaster is used on clover. A very few 
nsc phosphate ; cost (20 per ton. Turning under green crops of clover, weeds, &c., is 
practiced. Barn-yard manure is the chief fertilizer uschI. Cannon: Clover and barn- 
yard manure are the principal reliance. De Kalh : Domestic manures are used by 
abont half the farmers. Dickson : No fertilizers used except barn-yard manure, and 
that only on gardens or small lots. Gibson : For old ground cloveriug is the principal 
fertilizer used, but the barn -yard furnishes the chief source for fertilizing the soil. 
Hardeman : A little stable-manure and cotton-seed used. Henderson : Mostly stable- 
manare, worth t^ per ton. Guano is used to a limited extent with remunerative re- 
sults. Lauderdale: A small amount of cotton-seed and stable-manure. Lavorence: 
Stable-manure is the only kind used. Lincoln : Clover and barn-yard manure are the 
chief fertilizers used. Maury: Used on nearly all plantations, principally clover 
and barn-yard manure, which are considered the cheapest and best. Land-plaster is 
used to a considerable extent on clover, especially on thin land ; from 50 to 75 pounds 
per acre is applied. Abont the same amount per acre has been used on cotton with 
signal success. Hadison: Planters depend ux)on clover; generally all the stable- 
manure is wasted. Smith: Most farmers use some stable-manure ; there is some land- 
plaster osed ; from 50 to 200 pounds per acre. Sumner : Some stable-manure use<l on 
the poorest part of onr land. Stock is not stabled much, and the amount of manure is 
small. Warren : Small quantities of barn-yard manure used. 

CHANGES IN MODES OF CULTURE. 

TLero is little evidence of change in modes of culture. The old prac- 
tice is founded on generations of experience and investigation. If 
radical change were desirable, it could not easily bo made successful by 
negroes trained to the former routine. Yet there is indicated a change 
in the closer copying of model practice, and especially in a more gen- 
eral ase of improved implements. If the old forms of implements are 
retained, there is marked improvement in grace of outline and perfec- 
tion of finish, as well as in economy of material and power. Such im- 
provements are more general on the Atlantic coast and in Texas than 
in the Mississippi Valley. Two-thirds pf the returns of the CaroUuas 
indicate such improvement, and thirty-eight of the fifty-seven counties 
represented in Texas. Half of the Georgia returns indicate such 
changes ] some are silent on the subject, and nearly one-fourth report 
no material change. In Alabama nearly two-thirds report noticeable 
change, and more than half in Tennessee and Arkansas. Louisiana is 
most conservative on this point, indicating very little change, and in 
3Ii8sis8ippi less than one-third report cAianges. 

The use of double plows and sulky-cultivators is extending upon the 
large plantations of Texas. Cotton-planters are coming into use. 
Wherever white labor is predominant, labor-saving implements are com- 
ing into general use. " The negro is not apt in the use of improved imple- 
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a. snbstancQ by many. Oar corrcspondcDt in Cou- 
coi'dia, Louisiana, says : " Tlie ncpn^ocs were so well drilled in the ways 
of working cotton before tlio war that tbey arc mere macbiues, and it 
would be impossiblo to cbauge much, if a change was desirable. The 
difficulty of gatbering the crops now made with the plow aod hoe 
makes improved labor-saviog implements of no nse. Fnruish a cotton- 
picking luacliino, and improved implements will follow." 

" The old iron tnrning-plow, ma<Io by the awkward country black- 
smith, haa been replaced" in all progressive i^cctions by tlie various im- 
provements of popular manufacturers, largely made in the South and 
to some extent in the Sorth and "West, 

.Inc ulture, improvements mainly consist in greater thoroughness of 
preparation, dfeeper plowing prior to planting, with more I'reqaent and 
very shallow cnltivation afterward. Subsoiling is more in vogue. Oar 
correspondent in Shelby, Alabama, says: "In preparation of lands, 
subsoiling is practiced by 15 i>er cent, of the farmers. In cultivation, 
side-harrows are ased by about 30 per cent.; the remaining farmers pre- 
pare and plant as their ' daddies' did forty years ago." 

SECEEASE IN SIZE OF FAKMS. 

The average size of farms in the cotton States in the \faat three 
decenuiual periods is thus reported, together with total number: 
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From 1S50 to 1860 the average increased in Florida, Alabama, Mis- 
sissippi, Louisiana, and Arkansas. In the succeeding ten years none 
of the States appear to have enlarged their average. The tendency has 
always been to reduction, except during the early years of thfe period 
of extension in cotton-growing, when cultivators were providing, by 
purchase of large tijacts of cheap lands, for the system of spoliation 
which followed, involving the clearing annually of new lands to replace 
exhausted and abandoned fields. 

On investigation of the comparative reduction of the different classes 
'>f farms, arranged as to size, the curious fact is found that in the case 
jf each one of the ten States the number of farms of each class above 

'00 acres is decreased, and of every class below 100 acres is increased. 

I'lio average decrease of large farms in all is 22 per cent., and the 

iiercase iu the number of farms less than 100 acres in size is 55 per cent. 
I'hc largest ratios of increase are found in South Carolina and Lonlsi- 

■ na, respectively lUl and i:iO per cent. Florida gives 74 percent.; 

Cennes8ee,C6j TUtssissippi, (i5 ; Texas, 55; Xorth Carolina, 41; Alabama, 

to ; Arkansas, 33 : Georgia, '27. 
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Tlie decrease of farms of 1,000 acres or more was from 3,63'!: to 1^12 ; 
of farma of 500 to 1,000, 12,1S7 to 6,537; of 100 to 500, 113,625 to 93,040, 
(listributed as follows : 
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The iucrense of small farms is thns indicated ; 
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The Bumber of fanns of 3 to 10 acres was enormously increased iu 
South Carolina, from 353 to 10,286 ; the increase in Mississippi was from 
563 to 11,003 ; Loaisiana from 626 to 3,016 ; in several others the ratio is 
less, ahoat 1 to 3. 

The redaction in average size still continues. Beports &om Korth 
Caiolioa indicate a decreasing average, ranging from 20 to 50 per 
cent, decrease in the several coanties. Nearly itll counties in South 
Uindlna and three-fourths of those in Georgia return decreased size. 
Id Florida there is an increase in about one-third and a decrease in two- 
thirds of the counties reported. There are few exceptions to the rule of 
decrease in Alabama, Mississippi, and Louisiana. It is not quite so 
marked in Arkansas, and in Texas and Tennessee indications of decrease 
are given in only about half the returns. It is stated of De Soto, Mis- 
siaalppi, that " there are five times as many farms as existed before 
the war." Many of the large plantations in the Mississippi Valley are 
growiDg up in brpom-sedge. In Dallas, Arkansas, " there are four acres 
)Q sedge to one cultivated " on certain plantations. In some instances, as 
in Gmecuh, Alabama, an apparent increase of several hundred per cent, 
in the number of farms comes from the renting on shares to squads ot 
laborers, and not from a pennanent division of farms. In Alcorn, Mis- 
sissippi, f^rms in 1S60 ranged from 160 to 2,000 acres, where one of the 
latter size is now rare, it being " common to see farms of 4:0, GO, and 100 
acres, tfaongh there are a few of 640 acres." In Perry, Mississippi, they 
are smaller by 50 per cent., and " some of the best have gone to waste, 
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grown up with briers and broom-sedge." Our Duplin (North Carolina) 
corre8i>ondent says : '* Counting tenants as farmers and land worked by 
them as farms, tlio farms would average, perhaps, not more than one- 
third of size in iSGO. Taking plantations by the owners, they would 
average about three-fourths of size in 1860; perhaps more." 

Our correspondent in Concordia^ Louisiana, tiring of answering so 
many questions, propounds the following : 

Why is it that, with thousands of acres uDcnltivated in almost every neighborhood, 
more especially in Mississippi and otlier high-land States^ we still raise as much cotton 
as we did before the war? I am unable to account for it, and have never qnestloned 
one yet who could answer it. 

The answer is not difficult. 1. The main reason is a change of location. 
A considerable extent of new land is cultivated in Texas. Numerous 
small patches are cultivated on small farms, in nearly all the States, 
where little was formerly grown. 2. The yield per acre is somewhat 
greater. As the size of farms decreases the yield of cotton increases, 
as is shown conclusively in another chapter. 3. Another cause of in- 
crease of yield is the general use of fertilizers on the Atlantic coast, and 
greater economy in the manurial use of cotton-seed in other sections. 

Ten years ago, in communications to this Department, the most posi- 
tive prophecies of failure were predicted, and elaborate statistical 
"proof" was adduced that the cotton-crop of the United iStates could 
never bo brought up to 3,000,000 bales; but in 1860 that limit was 
passed, and the very next year exceeded it by a million and a quarter 
bales. 

LABOR. 

Prices, — The extraordinary price of cotton in 1866 caused a feverish 
excitement in cotton-planting, and induced the offer of higher wages than 
were >varranted by the condition of land and labor. The crop of 1865 had 
averaged at the ports of shipment 43 cents per pound. When that of 
1866 yielded 30, a fall that had been expected by intelligent observers, 
there was still a lively competition for labor to be expended on the crop 
of 1867, and higher prices were obtained than were warranted by the 
efficiency of labor and prospect of stability of price. When the price 
of that crop loll belpw 20 cents failure and panic resulted, and the rates 
for labor fell heavily, as seen in the accompanying table. Since that 
date the eflicicncy of labor has gradually increased, production has 
greatly enlarged, and though cotton has declined in value, wages have 
advanced in most of the States from that period of lowest depression. 
The results ol" our investigation are given in connection with the figures 
reported in 18G8 for that and the i)revious year. The figures for 1860 were 
reported at the tiamo time, and, therefore, their complete accuracy may 
be open to question, though they were given upon consultation with the 
Tiost reliable of the old planters. 

This table gives the price per annum with rations, which consist of 3 
jO 3iJ pounds of bacon i)er week for each hand, (in some instances 4 
)0uuds,) and a peck of corn-meal, and usually occasional supplies of 
-nolasses, sweet-potatoes, and other extras, an(i the use of a " cabin,'' 

cry rarely with a small allotment of land for a garden. In 1860, be- 
iidcs rations, an allowance of clothing was generally included in the 
contract. The column for "men" means "full hands," the women are 
>ecoming scarce in the fields, and the "youth" are comparatively few 
•lul unreliable. The ^'full hand" is necessarily the standard of value, 
h( Tnrnrrs in -^hls co^nuin are thercforo more instructive, and are 
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probably more accurate, becnuae it is easier to average tbe wages < 
this [iriiicipal class. 
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Labor contracts. — The contracts for labor are of three kinds: for 
money-wages by the moutb or year, for a share of the crop, and for spe- 
cific rent in money or productii>. The first has been practiced to a lim- 
ited extent by the best and most prosperous planters, and many more 
who assume it to be impracticable under existing circumstances deem it 
tbe best for planter and laborer if they conld harmoniously agree to 
adopt it. The share system has been most in vogue, for two prominent 
reasons, tbe laborers greatly affected a quasi proprietorship, aTid tbe 
owners of land were inexperienced in managing free labor and disin- 
cliDed to have anything personally to do with it- Between tbem, the 
plan hit apon was tbe best possible to destroy fertility and profit and 
demoralize labor. 

The share-allowance to labor varies in different sitaations and circum- 
stancea. In Xorth Carolina three-fourths of the proprietors allow one- 
half, everything being furni^ed except rations ; others fonr-tenths, one- 
third, and one-fourth in a few instances. One-half, one-third, and in 
some instances three-eighths are reported in South Carolina, the former 
rate predominating. Fonr-flfths of the counties of Georgia report one- 
half for labor sabaisting itself. In some cases one-third is given, or oue- 
foarth, with 100 pounds of meat to each laborer. There is much minor 
variatioQ of tbe terms of the contract. In Alabama and tbe States i'ar- 
ther west, essentiatty the same allowance is made ; if ratious are fur- 
nished, one-fourth of the cotton and one-third of tbe corn is usnally 
allowed. If the laud is rented without implements or stock, one-fourth 
to one-third is demanded, usually one-fourth of cotton and one-third of 
com. Much the larger proportion of farms are occupied on tbe share 
system, nearly all in l^Iississippi by sharers and renters, and a very 
la^ proportion in Louisiana, about two-thirds in Georgia, South Car- 
olina, Arkansas, and Tennessee. Florida and Alabama report the pay- 
ment of wages in larger proportion than the other States. So far as is 
reported, the wages system is deemed t>est, thongh it may not be found 
practicable, because laborers prefer not to hire for money, and the plant- 
ers have not the money to pay promptly. It is almost universally ac- 
knowledged that, in view of tlie greater yield and superior condition of 
the land, the wages system is preferable. 

The testimony is general to a gradual increase in efiiciency of freed- 
men's labor. Still the disposition exists to congregate in towns, on the 
part of many, and eke ont a precarious living by transient jobs; and 
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tbo women and youth aro too much inclined to decline field-labor even 
when there is no other profitable calling to occupy their time. 

There is a better understanding between land-owners and freedmcn. 
The one is more willing to be advised, the other to give needed direction 
to lapor. Many farmers have been nearly ruined by neglect to exercise 
wholesome supervision of the farm economy, and waste and improvidence 
of share-laborers. Some have benefited themselves and laborers by a 
judicious control. Our correspondent in Chickasaw, Mississippi, gives 
his own experience as follows : 

• The mau wbo has tlio best tact in managing free negroes is the best farmer. He 
can get labor wheu others cannot. The writer has freedmen, not his old slaves either, 
-who have lived seven and eight years with him. He buys their shoes, clothini;, pro- 
visions, and aU necessary Hupplios for cash or short time — and his credit is nearly 
eqnal to cash — charges them to his hands, adding in moderate interest. At the end of 
the year each one has money coming to him, and is satisfied, and wants to remain, 
while scores apply, more than he wants or needs. I never wrong them oat of one 
cent in settlement. Having thirty negro famiUes on my place, and no help, I am com- 
pelled to trust them some. I find bat little trouble in controlling them, except in 
l)olitic8, and that I never attempt. A number of them have money to loan, but prefer 
remaining with mo to bnyin^ land and going elsewhere from under my management 
and advice, while I have made $10,000 in clear cash in the last seven years, laid oat 
in land and mules. 

The following notes are given from correspondence to show the vari- 
ety in terms of contract : 

North Carolina. — Columbus: Owners famish team ; laborersfind their own board. 
Caldwell : Landlord furnishing everything except laborers' board ; the tenant receives 
one-third of the crop of corn and one-half the crop of cotton. Gasion: A m%jori1fy of 
owners famish land and teams, and receive 67< per cent, of the crop. Greene : I tliink 
that 50 per cent, work as follows : Owner famishes team and feed for team, and all nec- 
essary implements ; the laborer famishes board for himself; owner getting 60 per cent, 
of the crop. Edgecomhe : The laborer boards himself; the landlord fumie^ee everything 
else, and gives the laborer 40 per cent, of lint-cotton and 33 per cent of other crops. 
Harnett : chare-contracts arc decreasing. Guilford : When laborer boards himBolf, ue 
gets one-half of the crop ; when boarded by landlord, one-third. Iredell : Owners 
bear aU expenses ; laborers board themselves, and receive one-third of all the grain, 
and one-half of the cotton and tobacco, and furnished with house, fire-wood^ and 
garden. Duplin : Owner furnishes team, implements, and pays same projKirtion for 
fertilizers as he gets of crop ; laborer furnishes his own rations, and receives fix>m 40 
to 50 per cent, of crop. Camden: Share-contracts for cotton only; when land and 
team are famished, the laborer has 33 per cent, of the crop, lloxvan : The land takes 
one-third stock and feeding the same, and tools and rent one-third ; manaal labor one- 
third. Tyrrel: The land-owner furnishes and feeds the team and famishes the im- 
plements ; the laborer cultivates and gathers in the crops, and they share alike. Wil- 
son : One-third and one-fourth of cotton and com ; laborer furnishes himself. 

South Carolina. — Barnwell : One-third of the crops «vithout rations, or one-foorth 
with rations. Chester: 800 pounds of lint-cotton to the horse. Edfjejield: QiyesSOO 
pounds lint-cotton for a one-horse farm. Georgetown: A Large proportion of planters 
work on the three day system ; which is throe-days for the proprietor and three days 
for the laborer. 

Gkorgia. — Banlcs : One-third to one-fourth to landlord. Jjdkcr : Laborer gets one-half 

'){ all he can make, landlord furnishing everything necessary to make the crop except 

)oard for laborers. Bar tow : Landlord furnishes and feeds the stock ; the laborer gets 

one-half. Bibb : Some give one-third of the crop for labor. Others give the laborer 

)ne-half of the crops, the laborer boarding himself, and dividing expenses. Calooea : 

One-third of produce to landholder. Columbia: The laborers usuaUy pat their labor 

against the land and stock, and divide the expenses. Dawson : 40 per cent, work on 

*hares, landlord to furnish land alone for one-third of production ; 40 percent, of labor 

s done by the land-owners. JJooly : The owner furnishing everything, and the laborer 

inding his own board, receives one-third of the corn and one-fourtli of the cotton. 

i^arly : An average of share-contracts is one-third of all crops housed and 100 pounds 

jl meat to laborer. Elbert : Laborer finds himself and docs the work, landlord finds 

he stock and feed, pays contingent expenses, and divides the crop equally. Foreytk : 

Che landlord furnishes stock and tools and houses; produce divided equally. JBarrie, 

jaborcr gets one-half of the corn and one-third of the cotton, the employer famishing 

everything bnt the labor and board. Milton : Owner furnishes 8tock,tools, feed for 

♦/v^v oi 1 r'>ofip ^^y T^inntij^T. and gives the tenant one-half, after paying for fertilisers. 
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Muscogee : Planter gives one-third to the laborer, who finds hia own board ; some- 
times ne feeds the laborer and gives onefourth of the crop. OtjUthorpe : Some laborers 
get one-half and feed themselves ; some work for one-third and feed themselves ; some, 
for one-foarth and rations. Taliafeno : Contracts range variously from one-fonrtli 
to one-half, according to proportion of expenses which the laborer bears. fFiloox : 
Tenants keep up the place and give the owner, one-fourth of the crop housed, except 
potatoes, cane, and all garden-products, which are all kept by the tenant. Wilkes : 
Contracts are varied ; some one-third, some one-half, and some one-fourth deducted for 
rent, and then divided. In all these cases the laborers feed themselves. Twiggs : La- 
borer gets one-half com and other products, except cotton, of which the laborer gets 
one-third ; some contract to work four days for their employer and two for themselves. 
Thomas : Contracts are one-third of the provision-crop and one-half the cotton, owner 
pa^Dg all expenses, except rations for hands. 

Florida. — Clay : The owner takes one-fourth of the cotton ; all other crops, one- 
third. Columbia : If the laborer is found rations, he gets 33^ per cent, of the crop ; 
if ho finds himself, he gets 50 per cent. Gadsdeit : llie usual share is one-half the crop, 
the proprietor furnishing team , and the laborer boarding himself. Jackson : The laborer 
generally gets one-fourth of the crop and rations. Madison : From one-sixth to one- 
loarth ox the cotton and one-sixth to one-third of com. Some furnish team and one- 
half feed and give one-half of all crops. La Fayette : All labor is done for cash. Leon : 
Some contracts are one-fourth to one-third, and rations ; others, one-half the crop, and 
laborers furnish rations. Orange : All casli. Suwannee : Laborers get one-third when 
found, and one-half when they iiud their own rations. Taylor : Laborers receive one- 
half of the crop, doing the wprk and boarding themselves^ the owner furnishing the 
team and feed, seed, and implements. 

Alabama. — Geneva : But few contract the same. When the laborer feeds himself, 
and does all the work, growing and gathering the crop, he gets one-half; if he finds 
his own team and implements, he gets three-fourths of the corn and fodder and one- 
third of the cotton, henry : Tne laborer shares one-third to one-half the proceeds, he 
furnishing his own rations. Jackson : Owner furnishes team and feed, and pays one- 
half of the expense of repairing tools, and takes one-half the crop. Madison : Owner 
furnishing land, fuel, quartera, team, and paying all necessary expenses ; the laborer, 
finding his own rations, gets one-halt the crop ; when boarded, one-third ; when owner 
furnishes only land, fuel, and quarters, the laborer gets two-thirds of the corn and 
three-fourths of the cotton. Bussell : White laborers generally work for half of every- 
thing they raise and find their rations ; colored laborers generally have eveirthing 
famished, except their clothing, and get what land they can cultivate in 1^ days in 
each week, commencing Friday at 12 noon. Shelby : Sixty per cent, of laborers board 
themselves, owners furnish everything else, and divide the crop equally ; 15 per cent, 
labor as above, and get only one-third of the crop ; those that are boarded by the em- 
ployer receive one-fourth of the crop. Sumter : Laborers get one-half of what they 
make, expenses being equally divided. Winston: Owner receives one-third when 
laborer famishes stoclc, feed, and implements, and one-half when these are furnished 
by owner. Baldwin : When tenant furnishes everything but land, the owner gets one- 
fourth of gross proceeds. When landlord furnishes stock and advances to make the crop 
with, he takes one-half and repays himself for the advances, including interest. But' 
ler: Contracts generally provide that the owner furnish stock and pay all expenses of 
the farm, and the laborer finds his own rations, and the crop is divided equally. La- 
borer gets one-fourth of the crop when owner finds rations. Calhoun : Owner furnish- 
ing stock and tools, the laborer gets one-third of the crops ; when laborer furnishes 
everytMng, he gets two-thirds of the com and small grain and throe-fourths of the cot- 
ton. Coffee : Laborers feed themselves and get one-half the crop ; owners furnish 
teams and feed and Implements. Crenshaw : Owner furnishing team and feed gets one- 
half the crop ; when tenants furnish themselves, the owner gets one- fourth of the cot- 
ton and one-third of the corn. De Kalb : Owner furnishes stock, and gets one-half the 
grain and one-third of the cotton ; when tenant furnishes himself, the owner gets one- 
third of the grain and one-fourth of the cotton. Elmoi'e : Laborers who furnish their 
own rations get one-half of the crop : when rations are furnished, the laborer gets one 
third of the com and one-fourth of tne cotton. Etowah : Laborer gets two-thirds of the 
com and other grain and three-fourths of the cotton when he furnishes team and im- 
plements, and one-half when they are furnished with implements. 

Mississippi. — Adams : In nearly every instance the owner is compelled to lease his 
land for one bale of cotton for a man and one-half bale for a woman. Pory : Labor- 
ers receive one-third when found rations and one-half when they find their own. 
Alcorn : One-third of the com and one-fourth of the cotton goes to the landlord where 
the laborer famishes his own rations, team, and feed. Lincoln : Eighty per cent, of 
laborers work on shares for half the crop, feeding themselves^ and employer furnishing 
everything else. Lottmdes : One-half the cotton, one-third ot the corn and other crops, 
the laborer paying for his supply of meat advanced. Madison : Owner furnishing 
tfq in^ and feed, implements, and other things necessary ; the laborer finds his own 
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board and gets one-balf the products. Marion: Employer furnisliefl teams and 
impliMnenrs and gets half tho crop ; wlion lio furnishes hind alone, he gets one- 
fourth. Jianl'in : Tho laborer subsists himself and keeps up tho status of land as 
to fences, di'chos, <S:o. The owner furnishes all the teams, implements, &c., and the 
crop is equally divided. Washington : The proprietor puts the place in order, furnishes 
everything, tho laborer having the garden and house-rent free, and gets one-half of all 
he produces. 

Louisiana.— /Ji€Mi'i/?e; Share-contracts are one-half; laborer to board himself. J5m- 
hier: One-half the produce for the laborer, he liuding his own rations. Caddo: La- 
borers furnishing everything but land get three-fourths ; when they feed themselves, 
only one-half; everything found them by the proprietor, one-third. Claiborne : Laborer 
gets one-third wheii rations are furnished, and when furnished by himself one-half. 
Concordia : When laborer feeds himself, he gets one-half the crop ; planter fnmiflhing 
everything, laborer ge'ts one-third ; some contract to pay so many jioundsof lint-cottou 
for tlu3 use of a given number of acres of land. Franklin : Proprietor ^ves one-third 
of the crop and furnishes the laborer with tools; or one-half , furnishing everything 
except rations. Iberia : Crop divided equally, the owner furnishing team and half the 
feed ; laborei's feed themselves and pay half the expenses, such as blacksmith's bill, 
&c. La Fayette : Croi)H worked entirely by share-contracts. Laborers feed themselves 
and receive one-half of all the crop. Rapides : Three-fourths to laborer when he fur- 
nishes everything but houses and land. Terre Bonne : When laborer furnishes everything, 
he gets three-fourths. Twiom ; Laborer receives one-half of the crop and supplies him- 
self; the planter furnishing team and implements. I'ermiUion : Laborer gets two- 
thinls when Iks finds his rations and furnishes team and implements, and oue-third 
when owniM* furnishes all. 

Texas. — Anderson: Landlord furnishing teams, &c., getfl one-half; when these are 
furnished by laborer, landlord gets one-fourth of the cotton ; one-third of the com and 
other crop«. Justin : Laborer furnishing his board, team, and tools ^ts three-fourths 
of the cotton ; two-thirds of the com. Laborer boarding himself, without furnishing 
team, &c., gets one-half of the crop ; when all are furnished by owner, he gets one- 
fourth of the cotton, one-third of the corn. Bexar: Ninety per cent, get cash ; when 
the owner contracts to furnish team, implements, and seed, he gets one-iialf. If tenant 
ftimishes everything, he i)ays oue-third of the crop made. Brasos : When laborers feed 
themselves, share one-half; when fed by planter, one-third and one-fourth. Bur1e$on: 
Owner furnishing team and fee<l, share one-half. If tenants furnish these, they get 
three-fourths of the cotton ; two-thirds of all other corps. Cherokee : Planter to lar- 
nish team, tools, and feed for team, and take one-half the crop ; renter boarding him- 
self. Laborer finding team, &c., he gets two-thirds of the corn, three-fourths of tho 
cotton. Colorado : Planter furnishes team, implements, and feed for team, and takes 
one-half the crop ; when laud alone is furnished bv owner, he gets one-third of the com 
and one-fourth of the cotton. DtUlas : Laborer being at all the expense, gets three- 
fourths of the cotton and one-third the com. Denton : The tenant gives one-fourth of 
the cotton, one-third other crops. Falls : When laborer fumishes and feeds team and - 
finds implements, he gets two-thirds the com and three-fourths of the cotton. When 
these are furnishod by landlord and laborer finds his own board, he gets one-half. 
Fayette : The landlord furnishes teams and implements, and gets one-half the crop ; or 
the laborer may funiiKh himself with these, and get two-thirus of the com and three- 
fourths of tlie cotton ; each one paying the expense of ginning and baling on his share of 
cotton. Fort Fiend : LaborerN l>oard tuemselves, owner furnishing everything else, and 
divide equally. Galveston : Planter furnishing team and implements, laborers furnish- 
ing their own board and feed for teams, and divide the crop equally. JIamiltan : One- 
third and one-fourth of crops to the owner. Hardin : Landlord finds te<^m and imple- 
ments, and has one-half the crop ; when the owner finds only land, he gets one-thira of 
■ho corn and one-fourMi of the cotton. Hunt: When owner furnishes teams and im- 
plements, the crop is divided e<|ually ; when this is not done, the landlord receives one- 
,hird of the corn, cV c, and one-fourth of the cotton. Houston : Laborer furnishing team, 
')oard, &c., the jiroprietor gets one-third of the eom and one-fourth of tho cotton. Me- 
Ijcnnan: Owner furnishing land and house, (which is the usual way,) receives one- 
fourth of the cotton and one-third of the grain. Farker: All cash. Rusk: A great 
.isjority of contracts provide that the planters furnish overything and take one-half 
>he crops. Titus : Landlord furnishing tools, team and feed for team, gets one-half of 
11 the crop. l\aris ; Fifty-five per cent, or laborers furnish team and tools, and re- 
ive three-fourths of the cotton and two-thirds of all other crops. Williamson ; Ten- 
^ats share three-fourths of the cotton and two-thirds of all other crops. 

iJiK ANSAS. — Crawford : When owner furnishes teams, seed, and feed for team, he takes 
.iiC-half the crop ; when furnished by the laborer, he gets threo-fourtlis of tho cotton 
nd two-thirds of all other crops. Conway : One-fourth of the cotton and one-third 
ti other Tops to the landlord. CriUenden : Owner furnishes everything but labor, and 
he cro] ". divided equally. Cross : Owner receives one-fourth of the cotton and ana- 
h\-'^ xi jhAi -tfopg. naUas * T^e "^wner furnishing honse, fael, and gardan, gets 
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onC'foGrth of the crop, and when he furnishes team in addition he gets one-half of 
crop. Independence: Usually the owner gets one-third of the crop, tho laborers fnr- 
nisbiDg theiDselves, or one-half when owner furnishes team, implements, and feed for 
teaui. Ji'iJiTson : Laborer gets one-third of the cotton and one-fourth of other crops, 
l:inill<inl fiirniiihing everything except board. A great many hire lands, paying from 
tW to lUO poinul.s liut-cottou per acre. Johnson : The principal contracts now are, tbo 
owner fiirnibhe'* the laud only, and gets one-fourth of the cotton and oue-tliird of 
otiier crops, rrairic: When laborer furnishes everything but land, ho gets three- 
fimrths of the cotton and two-thirds of other crops; when landlord furnishes team and 
ioiplemt^nts, ouci-half. Saint Francis: Landlord furnishing team, fuel, and tools, gets 
one-half; when they are furnished by laborer, ho gets one-third of the cotton and one- 
fourth of the coru. Woodruff: 'Owner furnishing teams, tools, &.Q., he get^ one-half; 
laborers furnishing the same receive three-fourths of the crop. 

Tkxnessee. — Bedford: Landlord furnishing stock, tools, &c., ho gets two-thirds 
of the crop; when tenant furnishes the same, ho gets two-thirds. Bradley: Owner 
linding everything gets throe-fourths of crop ; laborer linding everything, owner re- 
ceives one-third. Cannon : Laudlord furnishing everything gets two-thirds of the 
crop. Decatur : Laudlord fluds everything and gets one-half. Dickson : Landlord fur- 
nishes stock, implements, and feeds stock, gives laborer one-half. On very productive 
land the laborer jgete but 40 per ceut. of crop. Gibson : Laborer receives one-half the 
crop ; employer finding stock, implements, and feed for stock, laborer boarding him- 
self; ho is required to repair fences, get uj^ the fire- wood, and for all work beyond this 
he Is allowed additional compousaiiou. Uardeman : Planter furnishing rations, team, 
feed for team, and tools, gets one-half the crop ; when the tenant furnishes tho same, 
he gets two-thirds of the crop. Henderson: Owner furnishing everything except 
board roceives one-balf the crop, or rents for one-third of the corn and one-fourth of 
the cotton. Lincoln : Owner furnishing everything gets ono-hnlf ; tenant furnishing 
the same gets two-thirds. McNairy : Laborer furnishing himself entirely, gets two- 
thiidfl of the corn and thrce-fonrths of the cotton. Sevier : Laborer hires a place, ho 
gets iwo-thirds ; on bottom-lands, one- half. 

Ratiom. — ^The amount and cost of rations are variously indicated in 
the following extracts from correspondence : 

North Carolina. — Jleriford : Rations worth about $5 per month. Jones : Value of 
rations, 80 cents per week. Orange : Amount of rations per hand for the year, 15 bushels 
of com and 225 imunds of bacon. Person : Uations lor the year, 15 bushels of corn 
and 300 ponnds of pork. Yadkin : Rations for one year, 150 pounds bacon, 12 bushels 
of eoiD, with ganlen vegetables. Value from $30 to $40. 

Qkosgia. — Banks: Amount of rations for tho year, 200 pounds bacon, 13 bushels of 
meal. Cobb : Rations cost per year from $40 to $50. Dooly : Ilatious per month, 14 

SoiindB bacon, 1 bushel of meal, and 1 gallon of sirup. Elbei-t: Rations per month, 1 
nahel of meal, 12 pounds bacon, with milk and vegetables. Omnnetl : Rations esti- 
mated at 18|^ cents per day. Jackson : Each baud receives 12 pounds of baoon, 1 
bashel meal, and 1 gallon molasses ))er month. Macon : Rations, 150 pounds bacon 
and 12 bushels meal per year. Pike : Value of rations about $50 a year. Washington : 
Rations per month, 15 pounds of meat, 1 bushel of meal, a gallon of molasses, pint of 
vinegar, 1 ponnd of tobacco, and pepxier and salt. Whitfield : Value of rations per man, 
160 per year ; not quite so much for women and youths. 

Fix>RiDA. — Orange: Rations valued at $40 per man per year. Sumter: Price of ra- 
tions per day, Idi cents. Suwannee: Rations for year, 25 bushels of corn, 150 pounds 
of pork, and 5 gallons of sirup. Value, $35. \ 

AULBAMA. — Calhoun: Rations worth from $3 to $4 per month. Crenshaw: Rations 
for the year, 150 pounds bacon, 12 bushels meal, (ieneva : Hands that work for wages 
are fed from the kitchen, and eat tv'hat the employer does. Jacktion : No rations 
famished for use of hands. 

Missi.ssiPPi. — Amite : Amount of rations for each laborer is $35. Cliickasaw : Rations 
for one hand for year, 12 bushels corn, worth 25 to 35 cents per bushel, 150 pounds sido 
meat. They generally have milk and vegetables part of tho year. Lowndes: Rations, 
::00 pounds of meat, 10 cents per pound, 12 bushels of meal, *.55 cents per bushel. OA- 
iibbeba : Amount of rations, 200 pounds meat, 13 bushels of moal for the year. Wash- 
ittfrtoH : Rations cost $4 per month. Amount of rafions, 10 pounds of bacon, 1^ bushels 
of meal, or equivalent in Hour, salt, and sometimes sugar and coffee. Wayne : Amount 
of rations per year, 12 bushels of corn, 200 pounds bacon, vegetables, tV-e. 

Louisiana. — Caddo : Value of rations, $40. CnUihoula : Amount of rations for year, 
13 bushels of meal, 1 barrel of pork, G| gallons molasses. Claiborne: Value of rations 
for rear, from $50 to $75. Union: Amount of rations per month, 20 })ouuds bacon, 1 
bnuiel coro-roeal, one-half gallon molasses. 

Tkxas. — Collin : Hands generally board with the family. McLennan : Hands usu- 
ally eat from the same kitchen aa the employer. San Saba : Hands board with the 
fiunily. Uvalde : Rations worth $75 per annum. 
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Tennessee.— 2/en(7cr80H ; Rations for year, 15 bushels corn, G bosbels wheat, 300 
poands pork, coffee, sugar, &.c. Lawrence: Rations worth at least $50 per annum. 
Maury : Rations per month, 20 pounds bacon, 1 bushel meal. Madison : Itations, 200 
pounds bacon, 12 bushels meal. 

WHITE LABOR IN COTTON- GROWING. 

It was formerly au opinion that obtained quite generally, away from 
the cotton-fields, that the climate was a bar to any extensive use of 
white labor in this industry. It is now as generally acknowledged that 
labor in the open air is practicable in all i>ortions of the South, except, 
perhaps, in the rice-fields and other malarious localities. At least nine- 
tenths of the area of the cotton States consists of dry and salubrious 
uplands. 

There has also been some cotton cultivated and gathered by white 
labor. There is perhaps no accurate data to show the exact proportion. 
It was always small, however. While labor was mainly compalsory 
and servile, there could be no material increase in the proportion 
accredited to the whites ; the incentives of high prices and accumulated 
savings were apparently powerless in opposition to the pride of raoe and 
the power of caste. Some writers have assumed, prior to the change of 
the labor system, one-sixth ns the proportion of white laborers in the 
cotton-fields. 

The proportion has been iucreasiug for the last ten years, until now 
there are two States, according to the reports of our correspondents, in 
which the larger part of the product is grown by whites. Eetums fix)m 
more than half the cotton area of Texas make the proportion of cotton 
grown by white labor five-eighths ; and data representing three-eighths 
of the Arkansas area establish the proportion of six-tenths. In every 
State there is a large increase of white-labor production. While the 
percentage for each State might be nearer to perfect accuracy if the 
information covered every acre of the cotton area, the actual canvassing 
of about half the field, ranging in each State from three-eighths to five- 
eighths of its area, furnishes the best attainable means of estimating the 
proportion of the cotton-crop grown by whites. On this basis the pro- 
portions are, GO per cent, by black labor, 40 per cent, by white. The 
proportions, by States, are as follows : 
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The proportion of white cultivators will not decrease. As population 
^creases, the white element will be stronger in numbers; and a larger 
if oportion of the cotton will be grown by small proprietors, while the 
^ frican element will drift into menial service in towns and in mannfhct- 
iring and mining enterprises, and many who aspire to occupancy of 
^^'\ will earn only a precarious existence. Doubtless there will be 

'Uers of more stable and persistent character who will acquire a oam- 
» -^^^^^hic ^TT >etency. However large the class may ultimately beoomei 
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tbe accretion by immigration will give a constantly-increasing prepon- 
derance to the white element. As the negro may be deemed, in a rude 
sense, a skilled laborer in tbe cotton-field, his services should be retained 
there by a wise and generous policy on the part of land-proprietors, and 
the value of his labor should be increased by augmenting his comforts, 
inspiring a desire for accumulation, and improving his mental and 
moral status. He may be made a useful co-laborer in industrial 
advancement; or^ neglected and antagonized, ho may become an outcast 
and a nuisance. 

FREEDMEN LANDOWNERS. 

An attempt has been made to ascertain to what extent the freedman 
has sought to provide himself with a home of his own. He is more 
inclined to seek a lot and house in a town or village than to settle upon 
a farm. He is of course debarred by his poverty, as a rule, from assum- 
ing proprietorship of land. There is public land, at a low price, but 
not in the vicinity of towns or in the fertile cotton districts. So far as 
reported, the proportion of freedmen occupying tlieir own land is 4 per 
cent, in Tennessee and Alabama ; between 4 and 5 in North Carolina 
and Georgia^ 5 in South Carolina and Texas; between 5 and G in Mis- 
sissippi, Louisiana, and Arkansas ; and 8 in Florida. The average, if it 
fairly represents the unreported portion of the cotton area, indicates 
that nineteen out of twenty have no homes. In some counties not one 
in a hundred owns land. Our correspondent in Dooly County, Georgia, 
says: ^'Having been census-taker in 1870, and tax-receiver, I am per- 
sonally acquainted with every section of the county, and there are but 
five land-owners in the county out of a voting population of 558.*' In 
Catoosa, Georgia, only one in eighty owns land. In Beaufort, North 
Carolina, one-third own the tracts on which they live, but cultivate 
land of others. Our correspondent in Bibb, Georgia, says : '* There are 
3,000 negro adults in Bibb County ; 1,600 live in the city of Macon, 1,400 
outside of the city. Of those living in the city, 114 own property valued 
at $95,000. Of those living outside, 250 live in the suburbs, who are 
principially mechanics and laborers, and make a living by working either 
in town or country, but greatly prefer to take their chances to get work 
in town. Necessity' alone drives them in the country during the busy 
season, (cotton-picking time, &c.) These parties own small places con- 
taining from two to four acres, and as a general rule have tolerably good 
hoiiseB. Their property aggregates $100,000. One hundred men own 
and cultivate in the county 2,5U0 acres, valued at $30,000. The farms 
range in size from 5 to 50 acres. About 8 per cent, of the freedmen in 
the county own land." Our Chickasaw, Mississippi, correspondent 
says: "Not 3 per cent, of the negro laborers own the land they culti- 
vate; many more have bought and made partial payments, and may or 
may not pay all. A much larger number rent land, say 15 per cent. ; 
they own the mules or horses that work it, and cultivate with negro 
labor, and frequently dcr well. Quite a number get broke the first and 
second years. Those who work on shares do best." 

COST AND PEICE. 

It is not practicable to obtain the exact cost of production, for the 
reason that few cultivators keep systematic accounts. It is perhaps 
easier to approximate the reitl cost of cotton than of other products of 
agricoltare; being a prominent specialty, sometimes monopolizing the 
resomces of cultivation^ it is less complicated than mixed farming. 
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The price obtained is that at home markets, making the aggregate value 
less than the commercial value of cotton at shipping ports. Our corre- 
spondents liavo promptly responded to this part of the circular, and 
their returns (in districts with similar conditions) have been remarkably 
uniform, but of course less so as to cost than as to price. The State 
averages are as follo\vs, in cents and fractions per pound, of upland 
cotton : 

Cost. Thrice. 

North Carolina fO 09.3 $0 09.8 

South Carolina ' 9.4 9.7 

Georgia 9.3 9.8 

Florida 8.7 9.2 

Alabama 9.9 10.1 

Mississippi 9.8 10.2 

Louisiana 9.7 10.2 

Texas 8 9.1 

Arkansas 9 9,9 

Tennessee 9 9.8 

This gives to ^exas the largest proportion of profit, or 11 mills per 
pound; Arkansas, 9; Tennessee, 8; the others 2 to 5; the average 
slightly exceeding half a cent, being $2.G0 per average bale; making the 
net profit to the cultivators $11,500,000 in round numbers, in an aggre- 
gate of about 205,000,000. This is within a fraction of 6 per cent, of the 
gross receipts, and, if assumed to be substantially correct, is too small a 
margin for a good season. It illustrates the necessity of increased 
returns. How shall they be obtained? By increasing the yield and 
diminishing the cost of supplies. Both ends are reached by a single 
operation : the adoption of a restorative rotation, which involves animal 
production and green manuring, a cheapening of fertilizers and supplies 
for man and beast, a partial protection of the soil from washing and 
waste, a large yield at a small cost, and increase of fertility instead of 
exhaustion. 

Alabama reported during the past season the lowest averages of con- 
dition, resulting in the lowest yield per acre. It now retnms the 
smallest margin of profit, only two mills per pound. In South Carolina, 
where low condition also prevailed, the net profit made is but three 
mills. 

Some correspondents make the cost per pound to those who pay high 
rates of interest upon indebtedness for high-priced supplies twice as 
much as to those who produce their own supplies. In every State the 
cultivator who buys least saves most, according to universal testimony. 
Those who make cotton a surplus product are getting rich ; in a sense, 
the crop becomes all profit. 

So great is the waste attendant upon large operations on a credit basis, 
md involved in the prevalent irresponsible management under the share 
system, that the counties with large plantations and heavy aggregate 
production generally give the smallest net profit. In Mis'sissippi the 
nnof. per pound in several such counties averftges uiore than the price 
cived. A few large counties in Arkansas make the cost 2 cents 
greater than the price. The principal districts in North Carolina aver- 
age 10 cents for cost and the same for price. The districts of heaviest 
)roduction in Texas only make an average of 2 to 3 mills net profit, 
vhile the average of the State exceeds 1 cent. In Louisiana, the dis- 
vr'^ts of heavy i)roduction make a better showing, yet here there are 
Mnie of the largest that return cost higher than price. 

Toro u convincing proof of two things : the superior economy of small 
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holding, and the wastefaluess of the share system, especially with large 
gangs of bands. 

INSTANCES OF LARGE YIELDS. 

With cotton, as with all other products, instances can be given of 
yields threefold greater than the average. With 12 bushels as the 
general average for wheat, every State can furnisli examples of 30 to 
40 bushels; so, while nearly three acres are required to produce a 
bale of cotton, if results are averaged, the individual yields may vary 
from 100 pounds of lint per "acre to 500, with extremes even higher and 
lower than these figures. It is a disparity having many causes, among 
which are different degrees of natural fertility, the use of fertilizers, 
modes of culture, degree of attention bestowed upon the crop at all 
stages of growth, meteorological casualties, and insect depredations. 
No amount of skill can secure equality of results in all cases, or like 
results by individuals in the operations" of a series of years ; yet the best 
cultivators suffer a smaller proportion of loss from every cause of depre- 
ciated yield than the average cultivator. Examples might be cited 
showing these differences to constitute the margin between success and 
failure, and to furnish the most powerful stimulus to persistent effort 
and increase of skill. 

An extraordinary result upon pine-wood land, with high fertilization, 
is reported from Wayne County, North Carolina : "Mr. Michael Edger- 
ton, on five acres, average low grounds pine- wood land, surface dark 
loam, with clay subsoil, raised 15,100 pounds of seed-cotton. He put in 
drills 400 pounds Navassa guano to the acre, and broadcasted 75 loads 
of barn-yard manure to the acre." The barn-yard manure he estimates 
at one-third of the value of horse-manure. This is 906 pounds of lint 
per acre, at 30 pounds per 100, which is a low yield of lint for such 
cotton ; 1,000 pounds per acre would probably bo the outcome, or two 
large biales. 

In response to inquiries for the largest known local yields, with a 
statement of the area, soil, and mode of culture, facts illustrating the 
above-mentioned views are given, which are here presented. They show 
that, with very rare exceptions, the largest rates of yield are made upon 
very small areas, usually 10 to 20, and often 1 to 5 acres. In one 
instance, in Ball4i8 County^ Texas, 700 bales are reported from 700 acres; 
in Bossier Parish^ Louisiana, 600 bales from 480 acres, and in Pnion 250 
from 20(h in Murray^ Georgia, 400 pounds of lint per acre on 100 acres; 
and in Nash^ North Carolina, 300 pounds per acre on 200 acres. These 
are marked and rare exceptions. A bale per acre on a very few acres is 
fireqaently reported from every State. In Hyde^ North Carolina, two 
"bales per acre are reported on two acres. A boy in Texas grew six 
bales on four aci;es. In North Carolina, 25 bales were reported on*25 
acres. In most of the States there is no instance given of a bale per 
acre on a large plantation. *In many counties the best results on large 
farms scarcely exceed half a bale, and in some it is denied that there is 
a farm that has averaged a third of a bale the past year. An exami- 
nation in detail ot the reports of best results will indicate the variety of 
instances of high production. 

Virginia. — While very few counties in Virginia e^row cotton, there 
are cases of large yields. Mr. K. M. Griswold, of IHnwiddie^ made 60 
bales on 100 acres of light gray soil, fertilized. It is cultivated in the 
usual way, with three hoeings and live plowings. 

Mr. William H. Jarrail, of Sussex^ made 15 bales on 12 acres, with farm- 



140 REPORT OP THE COMMSSIONER OP AGRICULTURE. 

yard manure and a small amount of commercial fertilizers. It cost less 
than 8 cents per pound. 

NoRTn Carolina. — The largest yield noticed is 20 bales on 25 acres 
in Columbus County. 

On gray chincapin soil, in Gaston^ in several cases, a bale per acre 
lias been made by high manuring. 

In Greene, 42 acres manured with a home-made compost, at a cost of 
$3.50 per acre, produced 42,000 pounds seed-cotton. Cultivation, $6.50; 
profit, $20. 

A five-acre field, with clay subsoil, in Harnett, averaged 750 pounds 
of lint, giving 50 per cent, profit. 

In Guilford, best yield 200 pounds. 

Our correspondent in Hyde reports, from 2 acres of black loam, 
stirred with plow every five days, a yield of 2 bales per acre. 

The best average in Iredell is 1,000 pounds seed per acre on 16J acres 
of loam fertilized, cultivated with a sweep and hand hoe. 

A farm in Lenoir, with 100 acres in cotton, made 80 bales of 500 pounds 
at a cost of $1,600. Cotton sales, $3,926. 

In Lincoln, a small patch has produced 1,500 pounds seed per acre, 
planted in rows 3 feet apart, highly fertilized, and kept clean throaghout 
the season. 

A bale per acre has been obtained in MecJclenburgh. 

A neighbor of our Hertford correspondent made 25 bales of 475 pounds 
each from 20 acres; an average of 593 pounds per acre. A compost of 
guano and cotton-seed with loam was used. 

In the gray soil of the pine-lands of Pitt, several small farms have 
averaged a bale per acre. These are the farms that produce needed 
home supplies. 

The sandy loams of Moore, subsoiled and well fertilized, often pro- 
duce a bale per acre, at 25 to 35 per cent, profit. 

A large farm in JSfash averaged 300 pounds on 200 acres ; a yellow 
sandy loam, with clay subsoil, fertilized with 150 pounds Peruvian guano. 

The best crop in Orange was, on gray sandy soil, 22 bales for 35 acres. • 

Nearly a bale per acre on 100 acres was made in Pasquotank / 300 
pounds deemed a good result on the best farms. 

On the farm of Capt. J. J. Davis, our Franklin correspondent, a col- 
ored man, with good ordinary culture, on a tract of gray surface and red 
subsoil, got 17 bales of 425 pounds on 10 acres, and, with 32 bushels of 
corn and other products, cleared $450. 

The largest yield in Bwplin is 40 bales of 500 pounds on 46 acres; 
soil, a stifi* loam ; fertilizers, 200 pounds acid phosphate ; 15 bushels 
cotton -seed per acre. 

In Cumberland, 14 bales on 15 acres produced a profit of $500. 

In Catawba, a crop of 250 pounds per acre is reported; fertilized with 
a bag of bone dust costing $6. 

One bale per acre is the largest yield in Cliotoan, 

Mr. Thomas H. Blount, of Beaufort, on a loam with clay subsoil, got 
"4 bales of 400 pounds on 52 acres at a cost of %\ cents per pound; 

H> preparatory culture, with shallow cultivation. 

Jne bale per acre is the best result in Camden, 

^wo-thirds of a bale per acre is occasionally obtained in Warren. 

m Wayne, an average of 450 pounds has been obtained by Me^rs. J. 
^-irson, Michael Egerton, and Joseph Parks. 
• ?erquima7i8, a crop of 30 bales averaged 850 pounds seed-cotton 

' •' ^ and a profit of $5. 

. r ^, A.T7.0 T jTM A — B"rmcell reports 250 pounds per acre on 150 acreSi 



*^ Ji 
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saudy loam with clay sabsoil ; more heavily manured and thoroughly 
cultivated than usual. 'No profit in 187G. 

In tlie red soil of Chester^ 500 pounds lint per acre were made at a 
clear profit of 40 per cent 

On 125 acres in Colleton^ 50 bales were made on sandy land, and sold 
for 11 cents per i)ound. 

Small areas in Fairfield produced 300 pounds lint per acre. 

In Oeorgetotoi^ two-thirds of a bale per acre on 20 acres. 

One acre in Horry yielded 1,347 pounds lint. The seed planted was 
the " Cheatham." 

In Marion^ 10 bales were grown on 4 acres by a man who does his own 
work and makes his own supplies. Cost of fertilizers used, $40 per 
acre. 

Our correspondent in Marlborough^ Mr. T. C. Weatherby, made 56 
bales of 450 pounds on 47 acres light sandy loam on stiff red clay sub- 
soil. 

In Newberry, a planter produced 400 pounds lint per acre on gray 
sandy soil, manured principally w^ith acid phosphate, stable, and com- 
post manure. Profit, 33 per cent. His negro-croppers got 106 bales 
from 120 acres. Profits of the farm, $2,500. 

Gbosgia. — ^The best product in Brooks, on hummock-land, broken 
deeply, with shallow cultivation, is a half-bale to the acre. 

In Campbell, the yearly application of home-made manure produces 
1,400 pounds seed-cotton, or about one bale per acre. 

Mr. J. Eice, in Calhoun, obtained 35 bales from 65 acres, fertilized by 
chemicals and cotton-seed. , 

A freedman in Catoosa got 452 pounds from an acre, fertilized with 
300 pounds of guano, at a cost for production of 5 cents per pound. 

In Cobby the best farms average 250 pounds per acre, though highly 
fertilized patches make a bale per acre. 

Five acres of pine-land in Decatur^ with stable-manure and 200 pounds 
per acre of Logan's compound, averaged 500 pounds per acre of lint. 

Thirty acres in Early, with the aid of 3 tons of guano and 200 bushels 
of cotton-seed, yielded 9,000 pounds of cotton. 

In Elbert, 1,000 pounds of seed-cotton per acre on 50 acres of gray 
sandy loam, alter subsoiling and thorough preparation. 

Two farmers in Emanuel got 8 bales from 8 acres with 200 pounds 
per acre of a compost containing Bradley's superphosphate of lime. 

A farmer in Floyd, on Coosa Kiver bottoms, realized 70,000 pounds from 
20O acres, or 350 pounds per acre. 

A neighbor of our Forsyth correspondent has a farm of 820 acres, 
produced 35 bales from 80 acres of ^' mulatto ^ land, and realized $600 
profit on his farm operatigns. 

The crop of Mr. J. M. Ambrose, of Oicinnetf, averages 300 pounds 
I)eracre. 

Mr. Eeuben M. Mobley is said to have made the best crop in Harris — 
aboat a half-bale per acre — with 150 pounds of compost made of raw bone, 
plaster, cotton-seed, and stable-manure. 

The best result in Heard is 800 pounds seed-cotton per acre. 

The best yield in Houston is 250 pounds lint. 

In Jackson, half a bale is the best average. 

Our Liberty correspondent refers to estimates by " grangers " in his 
county, for farms of 10 to 20 acres, of 500 to 600 pounds of ginned cot- 
ton per acre, when the land is highly manured. 

In Lincoln^ the best average for a farm is half a bale, though a few 
patches of 1 to 4 acres, highly fertilized, have yielded a bale per acre. 
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A two-horse farm in Macon yielded 22 bales of 480 pounds from 56 
acres, or very nearly 190 pounds per acre. Gross proceeds, $1,050^ with 
food for stock and food for a family of seven persons 5 expenses for fer- 
tilizers and labor, $G50. 

In the red lands of Madison^ somewhat reduced in fertility, 800 pounds 
seed (240 lint) is an average yield of best farms. 

Our Marion correspondent, Mr. Kemp, claims, for an acre cultivated 
by Mr, B. T. Peacock, with fertilizers costing $10, 2,700 pounds of seed- 
cotton. 

A farm of 90 acres (two mules) in Merncetlier yielding a net profit of 
$500, with a product of 35 bales of cotton and 200 bushels of corn. 

The farm said to be the best equipped and most profitable in Bibh 
County is that of Messrs. A. J. Lane and J. G. Evans, having 500 acres 
in cultivation, with equal areas of corn and cotton and 50 acres in small 
grain and ^' truck patches." The soil is a i^ed loam, its natural growth 
black-jack and pine ; and its mode of culture is the ^^ Dickson plan." 
The annual product is 150 to 175 bales of cotton and 3,000 to 4,000 
bushels of corn. 

A rather uncommon result in Milton is a product of 1,900 pounds seed 
cotton per acre, on a light, gray soil, in stubble deeply turned under in 
January, with 200 pounds superphosphate in bedding. This gave $30 
per acre. 

In Mitchell, the best averages are 400 pounds of lint per acre, 5,000 to 
each mule, and a net profit of $5 per acre. 

Col. David S. Johnston, of Morgan, gets 400 pounds per acre, at a cost 
of 7 cents, (sold at 10,) making a profit of $12 per acre. His land is sandy 
clay, originally growing oak and hickory, fertilized with 450 poandis 
compost horso-manure with 50 pounds acid phosphate and 300 of cotton- 
seed. 

A farmer in Murray gets 400 pounds per acre on 100 acres of black 
sandy loam, but cannot tell what profit he makes. 

Th.e greatest yield in Pilce was 12 bales on 18 acres, gray surface with 
mulatto subsoil, fertilized with 100 pounds compost per acre. 

Mr. Lucius Humber, of Stewart, got 84 bales from 120 acres creek- 
bottoms, with six mules, at a cost of 6 cents per pound, with an aggre- 
gate profit of $1,080. 

In Talbot, the best yields are 250 pounds per acre. 

In Taliaferro, the best yield reported is 105 bales on 300 acres. Profit, 
$450. Mr. Aretus Turner, from 50 acres of ordinary upland, got 13,390 
pounds, and a i)rofit of 25 per cent. 

In Jefferson, 70 bales on 140 acres, fertilized, with common culture* 

In Wilcox, 340 pounds per acre on 20 acres. 

The largest yield in Whitfield is 1,500 pounds seed per acre^ without 
''ertilizers. 

From 45 acres in Walton 40 bales were obtained. 

Small lots in Thomas have yielded a bale per acre, at great expense 
or fertilizers and cultivation. Similar results are returned from TerreHL 

With three plows, 52 bales were produced on 75 acres of pine-land in 
^,iker by the l^ickson mode. 
^^LORiDA. — In Clay County, 1 bales to S acres is the largest yield on 
idy soil with clay subsoil, 
^u Gadsden, instances arc reported of 500 pounds of lint per acre with 

yeiX home-made manure and ordinary culture. 

hrnando, Mr. John B. Gould, white, with labor of his own family, 
/>no pounds seed per acre on 5 acres sandy upland, manured by 
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penniDg cattle on groand. Price, 5 cents in seed or 22^ cents lint, sea- 
island cotton. / 

Ono farmer in Jackson made 62 bales cotton and 300 bashels corn on 
100 acren hmnmock-land^ highly improved by horse and cow-mannre for 
years. 

Mr. T. F. Johnson^ of Jefferson^ with labor of self and son, produced 
12 bales cotton and 200 bushels com^ with fodder, potatoes, sirup, and 
other supplies. 

There are a few cases in Madison of 450 pounds lint per acre on new 
or fertilized land. 

The best results in La Fayette are 600 pounds seed-cotton for long 
staple, 1,000 pound for short staple, per acre. 

In Suicannee, 500 short and 300 long staple have been obtained. 

AixABAMA. — In BuHockj an instance is reported of Shales on 10 acres, 
with 90 bushels of corn planted in alternate rows of 1$ acres of the same, 
manured with washings from stock-yards. Profits, $268. 

The largest yield in Butler was 300 pounds lint per acre on 40 acres^ 
sandy loam, ordinary culture. 

In Calhoun^ a bale per acre on small lots, with extra pains, has been 
obtained. In one instance, 17 bales to 30 acres. In common culture, 
an average crop is a bale to 3^ acres. 

Mr. W. D. Tomlinson, in Conecuh^ had 800 pounds seed-cottou (275 
pounds lint) on one-quarter acre sandy loam. 

Mr. Everett Davis, in Crenshaw^ got 2,400 pounds seed-cotton per acre 
on 4 or 5 acres rich bottom, without manure. 

A bale of 500 pounds on an acre of black loam was made in Dade. 

The largest crop in Be Kdlb was 800 to 1,000 pounds seed-cotton per 
acre, with Pacific guano and stable-manure ) usual culture. 

A fanner in Elmore got 5} bales on 11 acres river-bottom, with ordi- 
nary culture. 

In Etowah^ 500 lint is frequent on small areas, 1 to 5 acres, with barn- 
yard and commercial manures. 

In Geneva^ a bale (500 pounds) per acre has been produced on piue land 
well manured. The average is not more than one-fourth of a bale. 

A very few farms in Henry average 1 to 2 bales per acre. 

In one instance, in Jefferson^ 1,500 pounds' lint per acre on 5 acres 
black land with red clay subsoil, manured with gypsum and barn-yard 
manure. 

In Lauderdale^ in 1876, a few small farms produced 1,400 pounds seed- 
cotton per acre, thoroughly prepared and highly manured with barn-yard* 
and leached ashes. Net profit, $25 per acre. 

In Limestone^ 1 bale on 2 acres. 

Instances in Monroe of 700 pounds ^seed) per acre are given. 

The best yield per acre on uplana sandy soil, manured with 1 ton 
barn-yard, aud cultivated in ordinar^^ way, in Morgan^ is 1,340 pounds 
of seed-cotton. 

Nearly a bale per acre on a few acres has been realized in Perry, but 
300 pounds seed is above the usual average. 

In Saint Clair, 1 bale per acre is sometimes grown on small lots of 5 
or G acres, one-half bale per acre on two farms with 100 acres each in 
cotton. 

The best yield in Walker is GO bales on 125 acres sandy soil ; usual 
culture. 

Mississippi. — Alcorn, 13 bales on 25 acres. 

A few small farms in Amite yield COO pounds lint per acre ; soil well 
prepared and liberally fertilized. 
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On the best creek-bottoms in Carroll three-quarters to 1 bale per acre. 

In ChoctaiCj 800 pounds seed, witb clean culture, may bo obtained. 

A small farmer in ChicMsaw sometimes makes "by accident" 1,500 
))ounds seed-cotton per acre j but few large farms make a very close 
approximation to that figure. 

One bale per acre on a few acres is made in Copiah. 

One acre fresh sandy pine-land in Covington^ fertilized with stable- 
manure, realized $55 ; cost of manuring and cultivating, $10 ; gathering, 
08 ; hauling to gin, $3 ; to market, $5 ; total, $26 ; net gain, $20. 

A farm in Be Soto yielded 37 bags on 40 acres, at a cost of 5 J cents 
per pound. 

In FranUmy 120 bales on 225 acres black sandy soil. 

In Grenada, 18 bales on 30 acres, common culture. 

In Attala, the best result is 180 pounds per acre on 8 acres. 

One bale per acre on small farms is sometimes got in Jefferson, 

A farm in Latcrence, but not one producing the best results, yielded 
1,300 pounds lint per acre on 8 acres common soil, giving a profit of $10 
per acre. 

In one instance in Lincoln there was a yield of 1,000 pounds seed-cot- 
ton per acre on creek-bottom three years in culture. 

Our correspondent in Newton knows no man who has made 1 bale to 
3 acres, and not a man who is making any profit. 

In Neshoba, a yield of 2,500 pounds seed per acre is reported on one 
small farm : fine sandy soil ; cultivated with plow and hoe. 

A farmer in Oktibbeha got 100 bales on 200 acres stiff black hammock 
with common culture. 

In Ferry, 1,000 pounds seed per acre may easily be obtained in black 
sandy loam, with good preparation, well stirred with cultivator. One 
hand will tend 15 acres cotton ; 5 in com and pease ; 2 in potatoes and 
rice ; 1 in sugar-cane and sorghum. 

Louisiana. — Mr. Isaac A. Dillard, in Bossier^ got 600 bales on 480 
acres in 1875. He had 500 bales in 1876. One tenant got 30 bales on 
20 acres. Clear profit, $15,000. 

Some of tbe river-farms in Caddo produced 500 pounds lint per acre. 

In Claiborne, the highest result on best lands is 1,000 pounds seed-cot- 
ton per acre. 

In Concordia, 400 pounds lint and sometimes 1^ and 2 bales per acre 
are realized. If overflows could be stopped, the parish would be a 
garden. 

In Cameron, 1 bale to IJ per acre, with ordinary culture, is not un- 
common. 

On two farms in Fast Baton Rouge, 1 J bales per acre on 8 or 10 acres 
were obtained on each, on excellent soif, with ordinary culture. 

Some farmers in Grant make 1,200 pounds seed-cotton on hill-land. 
The average is about 500 pounds. 

In La Fayette, bales of 450 pounds on 9 acres black loam, ordinary 
"»^ode but more careful qulture. 

1 farm in Union produced 250 bales on 200 acres: product, $15,000; 
-penses, $12,000. 

rEXAS. — In Anderson, 200 bales were made on 500 acres dark sandy 
ucim, cultivated mainly by blacks, whose labor cannot be intelligently 
•Antrolled. 

n Angelina, Q, farm owned in New Orleans, and rented to different 
iartiAs, made the best yield. A boy of 12 years made 6 bales on 4 acres 

*i«, .notber 5 on 4 acres. 
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III BUmcoj one-half bale per acre was made on 40 acres stifif black 
soil well crdtivated. 

In Braaaria^ 500 pounds liot is claimed to be a fair yield ; 750 or more 
often produced. 

In Burleson, 1^ bales per acre are claimed on rich aUnvial bottoms of 
the Brazos, bedded in fall and again in spring. 

Average in Cass one-half bale per acre. 

A place in Chambers produced 15 bales (500 pounds) on 14 acres black 
stiff soil. 

In Cherokee^ a case is reported of 115 bales (500 pounds) on 260 acres; 
soil, one-third dark mulatto, one-third stiff red, one-third gray sand ; 
profit, 8 per cent, on cost. 

In CoUinj a yield is reported of 500 pounds lint on a few acres; common 
soil, but superior culture. 

In Colorado f 500 pounds of lint per acre can be made on best bottom by 
two applications of ^^ dead-shot" worm-poison, but owing to ravages of 
worm 250 pounds of lint is an average. 

The largest farm in Coryell is 500 acres, riveir-bottom. It yielded half 
a bale per acre. 

Mr. William Garuth, of Dallas, cultivated 700 acres, black waxy soil, 
broken deep in fall, planted early in April, kept dean by hoe and plow ; 
got 700 bales. Profit, $10 per acre. 

In Denton, many &rms of sandy land make one bale per acre. 

On the Brazos bottoms, in FaUs, one bale per acre was made on 150 
acres light loamy soil. Profit, $10 per acre. 

On a farm in Fayette, one bale per acre was obtained on timbered allu- 
vial soil plowed often. . 

A large farm in OonzaUs produced 150 pounds per acre on 3(X) acres 
sandy loam ; ordinary culture. Profit, $1,800. 

la Orayson, the best result is 1^ bales per acre. 

In one instance in Hardin 1 bale per acre was realized on 14 acres 
black sandy soil. 

In Henderson, one farm produced 100 bales on 100 acres, cultivated 
with sweeps every 10 days moderately deep. 

33ie largest yidd in Jaoh is one bale per acre, sandy loam. 

In Jasper, l| bales per acre can be grown with ordinary culture. 

On a few places in Kerr, seven-eighths of a bale per acre on experi- 
mental patches has been made. 

In Liberty, one bale per acre can be made on black sandy land with 
improved seed. 

Mr. F. J. Nally cultivated 20 acres on the Brazos bottoms in McLen- 
nam, and gathered 13,000 pounds of lint. Two hands cultivated the cot- 
ton and supplies of other crops. Cost, including $7 per acre rent, 8 
cents per pound. Other larger farms made over 500 pounds of lint i>er 
acre. 

A fSeusn in Palo Pinto made 1^ bales per acre on 75 acres ; $3,000 
dear. 

The largest yield in Parher is 2,000 pounds seed-cotton per acre. 

Two farms under control of our correspondent in Bobertson, Mr. H. D. 
Pendergast, each of 100 acres, in cotton, averaged a bale per acre. One 
was leased by a white man, the other by a negro. 

Mr. H. Maxwell, of Ban Saba, grew 12^ bales (500 pounds) on 7 acres, 
with ordinary culture, but with irrigation. 

The most profitable farm in Smith County is that of G. S. Gilchrist, 
producing 93 bales on 220 acres red soil, 190 acres in com, 140 in small 
grains. Ket profits on seven hands, share system, $660; on three 
10a 
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hands, renting, $337.75; on three hands, (two at 912.50 and one at 
$10 per month,) under control of land-owner, $1,202. Total, $2,199.75. 

In IStus, 26 .bales were made on 35 acres, on a sandy loam bottom, 
bedded earl^^ in March, subsoiled and rebedded, seed sown in drill, har- 
rowed as soon as up ; in 10 days cultivated lightly with sweep and hilled 
up ; again in 12 days with sweep, then close and deep with bull-tongue ; 
then chop to stand, and sweep till July 20. 

Several farms in Tyler have averaged 1 bale per acre on 10 to 50 
acres, black laud and creek-bottom, broken six inches deep and care- 
fully worked with plow and hoe. The usual style is very slovenly. 

The largest yield in Upshur was 1,000 pounds seed per acre on 22 
acres deep sandy loam. ^'It costs less to raise cotton at 1^ acres per bale 
than f^ acres per bale." 

In jTvalde, 300 pounds lint per acre may be realized on black sandy 
loam, with fiat beds, and thorough and late culture by irrigation. 

The best crop made in Wilson was a little more than tSree-quarters 
of a bale per acre. ^ 

Arkansas. — In Oakland^ 750 pounds lint per a<5re pn 30 acres rich 
bottom, usual culture, and 30 per cent, of whole crop lost by bad weather. 

In Boonej a farm produced 1,000 pounds seed per acre on 80 acres of 
light sandy loam. 

The largest yield in Craighead was 1,500 pounds per acre on 160 acres 
dark sandy bottom, with usual culture. 

Our Crawford correspondent. Dr. L. O. White, made three-fourths of a 
bale per acre on 20 acres creek-bottom, sandy loam, cultivated with 
turning-plow, cultivator, and hoe. 

Our correspondent in Conway y Mr. N. W. Moore, made 60 bales on 90 
acres in 1876, and in 1875 a bale per acre. Another farm produced 
1,000 pounds seed-cotton. 

A few single acres in Fulton yield 2,000 pounds seed-cotton, and sev- 
eral instances are reported of 1,500 pounds per acre on 5 acres; soil 
virgin, semi-prairie or upland. 

A farm in Oranty produced 1 bale per acre on 18 acres of sandy loam, 
creek-bottom, with ordinary culture. 

In Independence^ 1,200 pounds seed-cotton can be obtained on 1 acre 
upland black soil, known as ^' manganese land,'^ by the usual mode, but 
with more thorough cultivation. 

Any of the bottom-land farms of Jefferson^ if well cultivated, will 
yield a bale per acre. 

In Mississsippi County y the largest yield indicated is 1^ bales per acre, 
on sandy loam, with some black or buckshot land. 

Mr. George F. Koselle, in Perryy made 400 bales on 1,000 acres best 
river-bottom. 

The largest yield in Saint Francis is estimated at 300 pounds lint per 
acre on dark loam with very little sand. 

A farm in Scott produced 500 bales, or 75,000 pounds seed-cotton, on 95 
icres loam. 

One man in Sevier made 7 bales on 12 acres of sandy land. 

Tennessee. — In Hardenianj 13 bales (500 pounds) were made on 18 
acres. 

1 field of 50 acres in Henderson yielded 250 pounds lint per aore, 
">k^k sandy bottom, fertilized with stable-manure. Profits, 4 cents per 

The largest yield in Lauderdale is 600 pounds lint per acre, 
^f ^ Samuel Ozier, in Madisony got 60 bales from 120 acres. He also 
,^. '^ P'* iQ ir o^m. i.7r.fihna}>^U; 120 iu whcat, oats, and grass; and 
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210 bushels ^rheat, 150 of oats, 10 tons hay ; cnred 7,000 pounds pork ; 
kept 75 bead stock-hogs, besides cattle ; and cleared $1,600. 

In one instance in Maury^ 1,250 pounds seed-cotton wer^ made. The 
seed was rolled in land-plaster (50 pounds per acre) and 40 pounds more 
applied as top-dressing when the plant was one foot high. It matured 
three weeks earlier than cotton on same soil not plastered, which yielded 
only 300 pounds seed-cotton per acre. 

Li McNairyj there is a product of 1,000 pounds seed-colton per acre 
on 10 acres sandy upland, manured with stable and lot manure; usual 
culture. 

MissouBi. — Our correspondent in New Madrid^ Mr. G. O. Thomas, 
made in 1872 1,G00 pounds seed-cotton per acre. 

In Sooit^ 30 bales were last year made on 40 acres. 

VABIETIES OF SEED. 

There is deterioration of seed in unfavorable conditions and unsuit- 
able soils quite as marked in cotton as in other plants. Careless cult- 
ure is the prolific cause of deterioration in the vitality and value of 
every plant grown by the farmer as a crop. Favorable conditions as 
sorely secure improvement in seed as improper culture causes deterio- 
ration. So surely does like produce like, that it is always unsafe to pro- 
cure seed for planting from a careless cultivator, and profitable to select 
it from the gin-house of a successful cotton-grower. 

So wdl known is this principle of vegetable physiology that the 
quest for the best seed has ever been lively and general among intdli- 
gent cultivators. With an active demand, the commercial instinct is 
invoked for a supply, selfishness readily leads to exaggeration, greed 
sometimes oversteps boundaries of fair dealing, and then the doubting 
or suspicions boldly declare all assumptions of improvement shams and 
frauds. Thus, some of our correspondents say, ^^ One seed is as good 
as another." The truth lies between these extremes. There is great 
advantage in a judicious choice of seed. There is no sort so immeasur- 
ably superior as to commaad the preference uniformly of a majority of 
cultivators in all States. It is probable that several kinds may each 
have a locality and soil in which they have been developed and to which 
they are best suited. When a correspondent asserts, as in Washington, 
Mississippi, that ^* it is susceptible of proof that all the cotton in this 
county is dwarfing," it is evident that either the seed or the stylo of 
culture fiJiould be changed. Some correspondents in Arkansas lel'or to 
the practice, which has become a necessity, of obtaining fresh seed every 
few years from that prolific cotton region, the bottoms of the Aikansas. 

A careful consideration of the change of seed is therefore one of the 
first requisites of wise and skillful ciHtivation. But credulity should 
never usurp the place of belief in seed improvement, and enthusiasm 
never be allowed to run away with judgment. 

Among the named sorts of general distribution, the Dickson, Peeler, 
Cheatham, Boyd^s Prolific, Simpson, and Petit Gulf are prominent. The 
Johnston is found less generally east than west of the Mississippi. The 
Hurlong is frequently a preferred seed from Alabama to Texas. In 
Texas, a sort spelled Shupeck, Schupach, and in more ingenious ways, is 
very generally commended. In Alabama and Georgia, many prefer a seed 
called Eamases. In the West, there is a fancy seed known as "Taylor's 
Silk," and another called "Matagorda Silk,'' which are occasionally com- 
mended. The Java Prolific is mentioned in Arkansas and elsewhere. 
The South American Champion and many other kiuds, with some names 
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evidently synonyms of some already mentioned, are also given as lo- 
cally new-found seeds. 

The Dickson has by far the most general and positive preference, 
though some express their want of faith in its superiority. It is nsnaUy 
reported a very prolific cotton, with a strong fiber of good medium 
length. Its originator is one of the very foremost planters of the South 
for uniformly large yield : and the habit established by generous fertil- 
ization and thorough culture continues its potent influence in all sec- 
tions and soils, just as thoroughbreds among animals exhibit remarka- 
ble constancy of type in their offepring. The Peeler is a cotton of great 
length and fineness of staple, but prolificacy is not so confidently as- 
serted of it. The Cheatham is very highly commended by some, while 
others sneeringly assert that its name is indicative of its quality. As 
in most products of the farm or orchard elsewhere, productiveness, quan- 
tity, outweighs quality in preference for varieties of cotton. 

INCREASE OF AREA IN SUPPLY PRODUCTS. 

From the mass of correspondence asserting a tendency to greater 
variety of crops, especially such as are needed for subsistencci the fol- 
lowing illustrative notes are appended : 

North Carolina. — Nash : Increase the past year. Fanners commence 1877 with 
more corn, oats, fodder, pork, &c., than for eisht years. Profits are increased in pro- 
portion as they raise their supplies; fewer *<' crop liens'' than in 1876. PoBguoUuik: 
Increase in all field-crops, and a large increase in beef and pork, very mnch to profit of 
producer. Ihirplin : Increase in all, especially in small grains, particularly winter oftts. 
Pork crop 25 per cent, larger than since 1865. No farmer prospers who does not pio- 
duce his sopphes. Most have plenty of meat. Pitt : Growmg tendency to raise home 
snpplies. Wheat growing in favor. Bat for cholera for two years ample supply of 
pork would have l^on cured. Cumberland : Decided increase in all, to great saUmo- 
tion of producers. Chowan: Much increase in com, fodder, pease, and oats. OUawba: 
Increase in all, and a decrease in price from money stringency and not from oveipro- 
duction. Camden : All farmers raise their supplies and a surplus of com, pork, and 
potatoes. B€a^fort : Great increase in alL Six years ago thousands of bales of bay 
were imported from the North, now none. Pork imports decreased 50 per cent. Seed- 
oats, all imported formerly ; now many have them for sale. Abundance of beof at 5 
cents per pound dressed. The increase o^ home supplies has saved ua ttom min. 
Rutherford : Abundance of all. The difi&culiy is to fina market for surplus, hayimr no 
railroads. JVarren : Considerable increase in grain and>forage, some in oeef ; wtmidbd 
in pork but for cholera. Credit and mortgage system generaUy abandoned, and the 
rigid economy necessitated by a cash basis working good to planters. Wihon : YeSy 
with a decrease of expenses and increase of profit.* Yancey : At a stand-atiU. 

South Carolina. — Marion: Tes; Home demand not yet supplied, but those pros- 
per most who produce snpplies for sale. Marlborough: Wondeiful change; with low 
prices of cotton, will soon moke enough to feed aU our people ; com, oats, wheat, pease. 
&c, plenty, and sbeop. hogs, d^., increasing. Spartanburgh : No increase. Floor and 
bacon coming in by too car-load from other States. Union : Tes, beyond qoestion. 
Less cotton ; nome supplies varied, with continual improvement in c<mdit!on of far- 
mers. Bamtoell : Real but not great increase since 1870. Clear profit, aa it is not at 
the expense of the cotton-crop. Colleton: Increase considerable in oom, oats, peaae^ 
and foader ; not much in pork and beef. Edgefield: Marked increase in ceralSy espe- 
cially oats, which has reduced expense of raising cotton ^ly 25 per cent. Fakjldd : 
Considerable in com and oats and some in other grains, with profit to those who raise 
enough for home use. Pork will not grow without a fence law, not to mention thieves. 
^orry : Twenty-five per cent, increase in product of com in past ten years, and 50 per 
,ont. in cotton by improved culture. Georgetown; Not 10 per cent, of provisiona ndsed 
u county. Live stock decimated by disease and outlawry ; labor stagnant, and 1,000 
icres rice-land idle which was planted last year. QreenviUe; Little increase aaye^ 
^•'«^ I. general determLnatio^ that there shaU be. AU agree that it wiU inoreaoa the 
...Its of the farm. 

iEORGiA. — Baker: General Increase of provision-crops. No dividends where saeh 

^cr'^ase has not been made. Bartow : Two hundred to three hundred per cent, inoiease* 

ng. n/^ney made, but loss neede.d, and greater independence. Hsurd blow on mer* 

>'57 ^ i^niiv^'^1^' -'«n* ''n«>iv)ase and circumstances much easier, leqniring 
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Utile lud £rom Acton and other ontrnders. Camden : In corn, oata, and boef, with 
taiefit to prodaoer. CiumpbeU : General increase, especially in sorghnni. A firm con- 
▼ktkm Uuit it ia cheaper to raise supplies at home. CaXhonn : Some increase. Those 
who pirodiiee home supplies are more independent. Catoosa : Very perceptible, with 
greater independeooe rather than much money-profit these hard times. The increase of 
manme and improyement of hind from pea-crop a substantial benefit Carroll : Lai]gest 
crop of eereala last year ever made, and bringing only half nsnal price. Clayton : Those 
prasper beat who raise their own supplies. C^ee : For three or four years past less 
eotton aod more com, oats, and pork. Seldom boy western com and bacon now. 
Dteaimr: Much increase in com and oats. Chufa being rapidly introduced. Many 
ho0i raiaedy bot beef scarcer and higher priced. Doolg : Considerable. Can be pro- 
doeed aa cheaply here as iu the West, saving freights. Elbert : Increase lost year in 
eom and hogs, afterward destroyed by flood and cholera. Ewmnuel : Great increase, 
and while prices are lower, the. producer has plenty for home use. Fayette: Marked. 
Those prospeions who raise home supplies, while the all-cotton policy brings poverty 
and nam. Fonyik : In com, oats, wheat, pork, and beef, profits increased. County 
aelf-aostaining as to jiork. Gfrinnett: General increase, with benefit, though prices are 
lower. Sab^tiicm: Customarily, home supplies are produced first, and cotton ertra, 
aa a money-crop. Harria : Yes ; with wondmul effect in increasing profits of cotton, 
and improving soil by rotation, and increasing independence. Jackson : Yes ; and will 
be still greater this year. Raising of home supplies neoessary to the prosperity of our 
fanners. Jtgformm : Decided, with growing conviction that home supplies should be 
raised at home. Com and meat cheaper than since the war. Liberty : Com, oats, and 
peaae are oonsidered most profitable in proportion to capital, except rice, which grows 
on natorally rich land. Home supplies increasing, and no prosperity otherwise. Xia- 
eala; I>eeided, with a saving of largo sums formerlv sent away for their purchase. 
Jfaesa ; None in com and pease ; much in oats, which promises to be the best crop for 
* cheapening mole-feed ; very slight in pork and beef. Molntosk : Decided, in alL Seo- 
tioQ well adapted to stock-raiamg. MaHo/n : Ten per cent, in com and pork in 1876. 
Decrease of 25 per cent, in price of com and 12^ per cent, in pork from January, 1876, 
to 1877. Meriwether : In com, oats, pease, pork, with increased profit. A more healthy 
•oodition as to supplies than for ten years. Milton : In com, 30 per cent. ; oats and 
ppaasj 25 per cent. : fodder, 50 per cent. ; pork and beef, 10 per cent. No surplus, the 
praAt being the saving of purcnase ^m abroad. Mitcitell : Oats nearly doubled, and 
BBOit profitable crop, giving fine pasturage for hogs, which must have pasture here. 
Mmgtm : Near 50 per cent., through fertilizers, cultivation, and good season. Most 
pnqperons, those raising home supplies, or a good portion of them. Murray: Increase 
in pfodnet, but prices lower and income not larger. Oglethorpe : Great in oats, com, 
pan, and beef, especiaUy in 1876. We have learned that the only key to success is to 
niae anpplies. Fwtunes have been made by such as do, bot none otherwise. JPiJke : 
Com, 85 per oentb ; oats, 40. ; fodder, dx., 50 ; pork, 20; beef, 5 ; iiease, no increase. 
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all tiwether, they are a surplus ; cotton being profit. Stewart : In a few years cotton 
will oe a anrplos, when all will prosper. Iwbot : One hundred per cent, in com : 400 
in onto. Not mnch change in others, except, of course, in coru-fodder. Talia/erro : 
Cooaiderable in com, oats, pease, and German millet. Taylor : At least 25 per cent. ; 
tlie inenaae of cereals ana meat have materially improved the condition of the farmer. 
TtmU : Yes ; with happy effect. In a few years cotton will not be half as much grown. 
Jhamuu : High prices of guano, provisions, and x>oor labor makes cotton cost ^ cents 
mote thdsn price in home market. Troup : If farms were self-sustaining, cotton made 
a pnAt if aold at 10 cents. Walton: Com and pork were with many to spare, while 
CDdnaiTe cotton-growers are always hard up. Washington: Great increase in profit, as 
thi^ nae the same labor which is employed on cotton, but at seasons which do not in- 
tflnere. Wilkes: Yes; increases profits, as it only slightly diminishes cotton. 

TiOBXDL, — Columbia : Increase m oats as laborers abandon farms. Gadsden : Marked, 
with decided decrease in cost of raising. Hillsborough: We propose to produce all sup- 
plies poasible, as cotton-culture does not pay. Have introduced fine Berkshire hogs 
mm toe North. Jackson : Large in oats and pork. Home raisi ng of supplies the secret 
of tncceai. Madison : Yes; the main source of profit Cotton mostly raised only be- 
esaae of the ready money. La Fayette : Some increase iu com, oats, i^ease, and pork — 
any 5 per cent. — but not enough to meet increasing demand. Orange : In com and 
Goinea grass. Suwannee : He who produces his supplies makes the money. Santa 
Bmm : Very large, with mnch addition to home comforts and resources of producer. 
Tkylmr: Com, 33 per cent. ; oats, 100 per cent. ; pease, 33 per cent. ; pork and beef, 10 
per cent. Incv»sed profit, SK> per cent. 

Ai-A^AMA- — Buttock : Decided among small farmers, giving a larger surplus of cotton. 
A large proportion raised by small farmers and thrift following the policy. Butler : 
Qmter unt year than at any time since the war. Material benefit. Calhoun : Con- 
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Biderable for three years past. Little increase in actaal cash income, but of f^eat 
benefit indirectly. Conecuh : Marked with groat relief to farmer. Pork 6 cents cheaper 
than since 18(30. Do Kalh : Gradaal, and, bat for swine disease, profit woold be con- 
siderable. Elmore : Thirty-three per cent, since 1669 in com, oats, pease, pork, and 
beef. Etowah : Manifest, with disposition to still farther increase, beciaed benefit, 
and if farmers woald raise all at home, cotton, as a snrplas, wonld pay. Geneva : In 
1876 50 per cent, more com, 10 per cent, oats, 20 per cent, field-pease, than in 1875. 
Price of com decreased from $1.25 to 62^ cents ; pork, from 10 cents to 7 cents. Fanner 
gets less money, but has more to sell. Greene : Large in com and pork, with benefits 
seen by all in reduction of store-bills and cost of living. Country in better condition 
than at any time since the war. Hale : Twenty per cent, more in hogs and cattle lost 
year than any year since the war. Henry : Yes ; among good farmers, in com, poase, 
oats, pork, and such farmers decidedly more tlirifty than exclusive cotton-growers. 
Jaokaon : In com, pork, and beef. Cotton considered as profitable as any as a sarplos. 
Jeffereon: Twenty per cent., and it is redeeming our farmers from debt and starvation. 
Lauderdale : Enough for home supply for first time since war, and will place farmen 
in better condition. Winston : Fifteen per cent, increase. Enough com, beef, and pork. 
Nearly self-sustaining. Macon : The increase has been such as to leave little to bay, 
and there is less steimng and greater production among blacks also. Madison : Con- 
siderable in clover, and, in consequence, more hogs and horses and less com required 
to feed them. Little increase in com, oats, or pease. Monroe: Large, in com, oats, 
and cane for molasses. Considerable increase in pork, with great advantage. Morgan : 
Considerable in cereals, hay, &c., and farmers are in better condition. Perry : In for- 
age and grain, and the farmers raising them in better condition than the all-cotton 
men. Puce: Small increase in feed, with very material increase in profit. jBhsmU: 
Most in rust-proof oats : next in pork. Saint Clair : Marked, and thrift followa the policy. 
No bacon will be bought in 1877 ; does not pay to buy com and bacon to raise eotton 
with. iSum^ : General increase. Morehogs Killed this winter than since 1661. Cen-^ 
Biderable increase in profit Walker : Only in German millet, pork, and beef; profits 
inproportion. 

Mississippi.— ^^7a : General increase. Without it wonld have been stonraticMi. 
Amite : Very great. Many farms producing all home supplies and saving the outgo of 
money. Alcorn : Much in pork. Carroll : Kesult very favorable, thongn the {mUqj is 
not established fully yet. ChofOaw : Considerable, except in hay, and a erowing intwnMit 
in that. Coahoma : Some in corn, oats, and grasses ; not much in beef, but considerable 
in pork. Copiah: Decrease, with bod effect. Covington: Very decided, with greater 
independence and less debt. De Soto : lu oats, pease, pork, and beef. Those who 
raise plenty have money to loud. Franklin : Those most successfnl who raise home 
snpplies. Grenada: Yes; and the effect great in diminishing cost of living, giving 
them cotton unencumbered, which can be held for best prices. Lawrence : Yes. Lorip 
percentage of farmers and hands have com and meat of home raising. Loumdei: Bapid 
increase m hogs, and general disposition to raise home supplies, with very beneficial 
results. Madison : Large in oats, please, and hay, and much cheaper than formerly. Also 
increase in pork. Xetoton : Twenty-five per cent, in com and oats. Also increase in 
pork and beef. Xeshoba : No. HaiBing of pork and beef for home use increases profit 
about 25 per cent. Oktibbeha : Two hundred per cent, in com, 125 per cent, in oats, 100 
in pease, 500 in pork, 150 in beef. Perry : Attention generally given to lumber-trade. 
Bankin : Notably in red oats, and some in com. 

Louisiana. — Catahoula: Always 'Ho be done," but interfered with by overflows. 
Claiborne: Fine increase in oats, pease, pork, beef, and mutton. Almost net ^oin. 
Concordia : Increase in corn, consequently more of everything to eat. Home raising 
of snpplies the only key to success. East Baton Rouge ; Very marked. Especially oats, 
(red rust-i^roof,) pork, beo^ and mutton. Considerable increase of profit. Jaokmm: 
Some increase, with good ellect. La Fayette : Some in com, pease, hay, pork, and beef, 
with evident advantage. Union: Very marked. Some planters make all their pork 
and beef. Such generally thrifty. Vermillion: Decided, with condition of those 
adopting the plan l>ottered 200 per cent. Price and profits not affected. 

^EXAS. — Austin: Steady increase in forage-cro]>s, but pork and beef the r eve rse. 

util: Great in feed, with lower price of pork, but higher in beef. Are only learning 

o feed eronomically. Jiexar : Corn, 100 per cent. ; oata, 150. All home snpplies raised 

jind surplus sold. I Io^h shipped by rail to Saint Louis. Blanco: Increase last year, 

mt as corn is plenty and cheap, it may be neglected again. Corn wonh 50 cents. 

irazoria : None. With the fineHt country for hog raiHing, we buy our bacon, and beef 

iteadily increasing in price. Brown: Very great; bnt prices not lowered, owing to 

mmigration. Burleson: Yes; with beneficial effect. Proceeds of cotton, instead of 

2oing to pay for homo supplios, can be used for improvements, &c. Cherokee: Yes: 

Hth favorai)lo effect. Nearly all out of debt. Coryell : Very decided, except in beef. 

''arming interest advancing greatly. Dallas: Great in com and oats; little in pork 

%>id beef. Corn and oats so low that it did not pay for growing, except with those who 

iflLT^T^Aniw^ *yv ha '» «sot.tu ir hrt^m^^ "-^tf^n Valli: Yes; especially in pork. Qemsal 



REPORT OP THE STATISTICIAN. 151 

eondition mnch more comfortable. Grayson : Pork on the increase ; prico nnchangedf. 
Beef decreasing ; market advancing. Hays : In oats ; lowering the price of com. jQen- 
denon : No real increase ; county solf-sastaininlg. Hunt : None. Houston : Some in 
feed-crope ; none in ho^, owing to cholera. Decrease in beef. Jack: Very great, with 
eood pnces. Heavy muiix of popnlation. Jasper: Considerable in com and oats. 
Pricea 10 per cent, lower. Kaufman : Yes ; 200 per cent. Profits on the increase this year 
will neatly pay off debts of past two or three years. McLennan : Real in forage-orope. 
with decre^ise in profit to producer. Increase in pork, but not to affect market. Greai 
reduction in beef. Husk: Real increase, saving money formerly spent for supplies. 
Corn-meal 50 cents per bushel, and enough for supply. Last year $20,000 paid for meal 
alone. Smith : It is not in the present generation of this people to change from cotton to 
anything. The Imifti|gration Agency of the International Railroad turn their att^tion 
to the cotton States, ror they want men who will raise cotton to haul off and give them 
bacon and flour to haul book. On the contrary, our country wants or needs wsstem 
men, so called, who will devote their labor to producing home supplies. Bacon can be 
made cheaper in this county than in Illinois, Indiana, or Ohio. Titus : Thirty per cent. 
in com, oats, and pease in 1876 ; plenty to fatten stock and to spare, and plenty pork and 
beef ; has been Salvation of farmers. One more year of all cotton would have bankrapted 
OB. Tylir : Laffge increase in red rast-proof oats. Upshur: Oats increasing, and com will, 
now that cotton does not pay. Experiments are being made with ground-pease ; cheap 
as aoigham for hogs. Uvalde: Com has increased 1,000 per cent, since 1860. Van 
Zandt: Ship 3,000 head of cattle; 12,000 bashelsof wheat; 100,000 pounds of hides, 
and some noss. Wilson : Increase in com and oats has kept price low for com, 47 
cents; oats, 50. Home supplies of com and beef raised. Cholera unknown. 

AxKAXtAB. — Arkansas : In com and pease, especially pease. Most raise meat enough 
and are looking for some surplus money this year. Craighead : Yos : and pays bet- 
ter than cotton. Purchasers from Saint Louis now here paying a good price for pork. 
Craspford: A dozen men have adopted policy of raising home supplies, and are better 
off than their neighbors, but no general increase. Conway : Twenty-five per cent, in 
food-crops. Wild-grass giving out ; 50 per cent, more pork and beef than formerly ; 
money kept at home. SritUmden : Tes ; com two years ago |1 per bushel ; now 30 
eenta; equal increase in hogs; and this besides all the cotton that can be gathered. 
When all supplies are raised at home, the farmers will grow rich at once. Dallas : Kone 
to be relied on as permanent. People in debt must raise cotton till they break. Fulton : 
Borne ; but prices not much affected ; crops abundant, and farmers generally out of 
debt. Iiard : Large in German millet ; considerable in oats, and some in pork ; not 
eoongh to affect profits. Johnson : At least 60 per cent. ; giving more money ; greater 
independence ; further increase indicated. Mississippi : Eighty per cent, more pork and 
com than seven years ago ; 90 per cent, hay ; 80 per cent, more oats and fodder ; com 
and pork 75 per cent, lower, and plenty on hand for 1877. Prairie : Com enough and to 
spare ; also bioef ; a few farmers raising pork to sell, getting 7 cents, and much more pros- 
perous than all-cotton men; raising wheat and all supplies. Saint Francis : Corn-crop 
of 1976 nearly double 1875; no market, and consequently less to be planted this 
year. Scott : Tes ; and it slightly decreases profits of producer. Van Buren ; Yes ; 
entirely self-sustaining, and export meal, flour, pork, and beef, and great bulk of cot- 
ton dear profits White : Much, owing to immigration from North. Woodruff: Effect 
90 favorable, that those producing home supplies will continue to do so. 

Tennessee. — Bedford: Yes; and increased thrift invariably follows, especially 
where stock-feeding is practiced. Gibson : Very marked, with great benefit. For the 
first year in several, corn, pork, and beef have been sold beyond home consumption. 
SardtwuM : In com, pease, pork, sorghum, and nearly enough. Generally in debt, but 
in a fair way to prosper by raising home supplies. Hickman : Decided, in com, hay, 
pork, and beef. Many going into stock-raising exclusively. Lauderdale : In pork and 
oeef, with lessened pronts. Maury : Considerable in graas and clover. Enough pork 
mod a large surplus of beef. Mcminn ; All farmers try to raise home supplies. Mc- 
Nmirg : Very considerable in nearly all, especially pork and hay. Sumner : In pease, 
hay, cattle, and sheep. Decrease in com. oats, and hogs. Weakley : Com and pease for 
stock-feeding. The latter is a good fertilizer as well as feed. 

SUMMARY OF RESULTS. 

The following are the more prominent facts indicated as the result of 
this investigation : 

1. The area in cotton is rapidly extending west of the Mississippi npon 
new and fertile soils ; the fields of the large plantations in the old plant- 
ing States are only partially occupied, and in smaller proportion by cot- 
ton than formerly. It is less than in 1860, but includes about eleven 
and a half million acres in round numbers. 
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2. The relative projiortion of corn and other supply crops to cotton is 
increasing in all the States. The estimated proportions are 41 per cent, 
for corn, 34 for cotton, and 25 for all other cultivated crops. 

3. On nearly half the cotton area of the Atlantic States fertilizers are 
regularly applied; in the remaining States east of the Mississippi a 
greater economy of cotton-seed and lot-manures is practiced and a few 
experiments made with commercial fertilizers, but the crop is grown 
mainly without any attempt at fertilization; and beyond the Mississippi, 
with occasional exceptions, no manures are used. There is. a strong 
tendency to the use of commercial fertilizers, mainly in connection with 
composts of home material, such as cotton-seed, animal-manure, marl, 
forest-refuse, &c. 

4. There is gradual improvement in culture, rather in thoroughness 
than in change of mode, a deeper preparation, with a lighter and more 
frequent iifter-culture. This improvement is not general^ and is no- 
where suf&ciently developed. Improvement in implements is more 
marked, but by no means universal ; and it is most observable in dis- 
tricts in which white labor is in largest proportion. 

5. The size of farms is diminishing. Between 1860 and 1870 the num- 
ber of farms of 100 acres and upward decreased in every cotton State 
and those of less than 100 increased, the reduction in one case being 22 
per cent, and the increase in the other 35 per cent. This movement is 
still progressing, the largest ratios of increase of small fiEkrms being in 
South Carolina, Louisiana, and Florida. 

6. The rates of wages paid for labor is higher in Texas than in 1867, 
about the same as at that date in the Garolinas, and lower in the other 
States. The reduction is less in Alabama and the Mississippi Valley 
than in Georgia. It ranges from $101 in South Oarolina to $146 in 
Arkansas for a '^ full hand'' per annum, with rations. The share system 
still predominates over wages. Contracts vary widely in details, but 
are most generally based upon the following equivalents: Bare labor, 
one-fourth of cotton in rich laud, one-third in poor soils; labor ana 
rations, one-half as a general rule, four-tenths in some very productive 
lands; labor, rations, stock, and supplies, two- thirds to three-fourths ot 
the product. 

The proportion of white labor is increasing, producing now in some 
cases one-third to four-tenths of the crop. It predominates in Texas 
and in Arkansas. 

7. One in twenty of the freedmen are cultivating lands of their own. 
The largest proportion is found in Florida — one in twelve. 

8. The average cost of the crop of 1876 is made 9J cents per ponnd, 
and the price received ^^ cents. The net profit is about $11,600,000| 
not quite G ])er cent, of the gross receipts, which amount in round num- 
bers to $205,000,000. The average profit is about $2.00 per bale. 
Texas has the largest margin of profit, 11 mills per pound ; Arkansas, 
9 ; Alabama, owing to a poor crop, the least, 2 mills ; in most of the 
ither States, 5 mills. 

9. The varieties of seed having the widest popularity are the Dickson, 
?eeler, Cheatham, Boyd's Prolific, Simpson, and Petit Gulf. 

10. Testimony is almost universal to the superior economy of pro- 
ducing home siiD»^l»**«* - vi^ipr range of production, with cotton as a 
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SUGAK PRODUCTION. 

The sugar supply of this country is becoming a matter of great im- 
portance. With increase of population there has also been a tendency 
to a larger consumption per man. In times of low prices we consume 
40 pounds to each inhabitant, besides a large supply of saccharine mate- 
rial in the form of molasses of cane and sorghum, sugar and sirup 
ftom maple, not to mention glucose from corn and other products, which 
may to a limited extent take the place of cane-sugar. The advance in 
price, and probably the hard times, have checked consumption, so that 
but 638,000 tons only have been taken for consumption the past year 
in the Atlantic t)orts, against 710,000 in 1874. There was a deficiency 
in the world's production of cane-sugar in 1875 of 200,000 tons, in part 
made np by increase of 171,738 tons of beet-sugar ; but by the shrinkage 
of the beet-sugar crop of 1876 a marked rise in price was induced. The 
commercial estimate of the supply of the past year is as follows : 

Tons. 

Cane-sugar, donjestic and foreign 638, 369 

Cane-sugar recefved on the Pacific coast 28, 300 

Cane-sugar made from molasses • 43, 600 

Maple-sugar 13,000 

Domestic beet, sorghum, &c 2, 000 

Taken for consumption in 1876 725,269 

Taken for consumption in 1875 773,002 

On the basis of a population of 45,000,000 the consumption would be 
36 ponnds to each in 1876, and 38 for the population of 1875. The sugar 
sapply of the commercial world in 1875 was 3,457,623 tons, of which 40 
per cent, was beet-sugar made in Europe. Cuba produced one-third 
of the cane-sngar ; the other West India islands, and Brazil, Java, and 
Mauritius, are all prominent sources of supply. The following is an 
estimate from high authority of the quantities produced of both kinds 
in 1875 : 

Cane-sugar, 



Toub. 

Caba 700,000 

Porto KicO 80,000 

Britiah, Datcb, and Danish West 

Indies 250,000 

JaT» 200,000 

Braril 170,000 

Manila 130,000 

China 120,000 

Manritins 100,000 



Tons. 

Martiniqae and Gnadoloape .... 100, 000 

Louisiana 75,000 

Peni 50,000 

Egypt - 40,000 

Central America and Mexico ... 40, 000 

Eeunion 30,000 

British India and Penang 30, 000 

Honolulu 10,000 

Natal 10,000 

Australia 51,000 



Total tons 2,140,000 



Beetroot sugar. 



Tons. 

German Empire 346, G4G 

Franco 462,259 

Bussia and Poland 245,000 



Tons. 



Austria and Hungary 1 53, 922 

Belgium 79,796 

Holland and other countries.. .. 30^000 



Total tons 1,317,623 



154 



REPORT OF THE COMMISSIONER OF AGBICCLTUEE. 



The cost of tbese sweets ia a serious burden upon the country. We 
have the soil to produce a full supply eitber of cane or beet eagar and 
laborers suffering for work, and measures sbould be taken for a rapid 
increase of houic produetiou. Tbe details of cost of the sugar used in 
this country, subject to a slight reduction from re-exportation, are thus 
given in the statistics of tbe customs receipts : 

Fiscal year of 1870. 

Sngar, brown pounds- 1,4I4,2M,«J3 $K),708,903 

Sagor, lefrnMl ponnds.. 19,931 1,6K 

Uolossea Kallons.. 39,086;2M 8,157,470 

Molttdft,8imp, &c pounds.. 79,702,878 2,416,985 

Candy.&o ponnds- &7,955 18,600 



66;!!86,6G3 



Fitodl year of' 1875. 

Sagar, brown paimdB.. 1,695,726,353 $r0^15,TC7 

Sngor, retinctl pounds.. 1S,2S1 1,902 

Holaasea gaUoiM.. 49,113,366 11,686^ 

Ueloda ponnds., 101,768,386 3,313^ 

Candy pounds.. 76,816 16^737 

SB,032,S17 

The average cost of tbe brown sngar of 1875 at the foreiga part of 
shipment was 4^ cents per pound; of that of 1876, SJy|j cents. 

Since June 30, 187C, tbe price has materially adTanced. The amount 
received in tbe quarter ending December, 1876, is 198,318,913 ponnds, 
costing 4.6 cents per [lound, or 17 per cent, advance over the average of 
the previous fiscal year. Tliis was caused by the shortage of beet>«Dgar. 
Analyzing the receipts of that year, we And that the highest prices are 
paid for imports from the Sandwich Islands. The sugar of British 
Guiana, Cuba, and the Dutch West Indies, respectively, eome next in 
order of value per pouud. 

The following table shows the sources and values of the importation 
of the past year ; the remainder, wlrich is but 3 per cent of the whole, 
comes from 21 other 'nations: 



Cooiilrim. 


QnuiUty. 


Vihu. 
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t4l, 039.048 
3.574*00 
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coast, and the flactnating proportions of domestic to foreign 



Yeut- 


...... 

samption. 


Imported. 


DomMlio. 


|2i 


.a& 


il 




Tont. 

tlS,3gi 
363.619 

as 
as 

39J,e78 
*00,568 

:ss 

s30.eM 

633,311 


Si 

S3l[3!H 
193. WO 

31S[0«8 
lis, 533 
«T,e99 
*§3.893 
3^7H 
SCT,573 
591725 
661, B«9 

ini,sse 

Ml.«» 


ItoM. 

toco 

33,500 
23,000 
15.000 

ii 

77,000 


PfTCt. 

lie 

U.1 

6!s 


'iiss' 

"m'm 


'"A 







































































The foregoing figores do not iaclnde the cane-sngar coDsamed on the 
Pacific coast^ aJl of Trbich is Imported. The reported conBamption, as 
aacertaioed by oommercial statistics at San Francisco, was a little above 
30 tons in 1873 and 1874, aod abont 27 tons in 1875. 

The statistics for the consomption of cane-molasses in the same years 
an as fidlows : 



T-,. 
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8UGAE-PE0DUCTI0N IN THE UNITED STATES. 

Sogar-cane is said to have been bronght into Louisiana from San 
Domingo by the Jesnita in 1751, and that sn^r tvas first manufactnrcd 
abont 1761. Acconnts of the progress of tiiis industry nnder Spanish 
mle are conflicting. After the cession of Lonisiana by France, in 1803, 
<JrcamBtaDceB were more favorable to the prodnction of snj^ir, bnt the 
annaal prodact has flnctnated greatly, as shown in the fallowing table, 
Tldoh bis for its aatiiority M. Boncheron, the sngar statistician of 
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Louisiaua, which, however, differs slightly from his table pablisbed in 
our report of 1873 : 



Years. 


Hogalieads. 


Years. 

1 


Hogsheads. 


Years. 


Hogsheads. 


1823 


30,000 
32,000 
30,000 
45,000 
71,000 
88,000 
48,000 
70,000 
75,000 

100,000 
30,000 
70, 000 
65.000 
70,000 

115,000 
87,000 
90,000 


1842 


140.000 
100.000 
800,000 
186,000 
140,000 
340,000 
820,000 
847,933 
211.201 
236,547 
331.934 
449, 324 
346,685 
SSI, 437 
73,396 
879,697 
3613,396 


1859 


331.840 

338.753 

459,410 

76.801 


1834 


1843 


I860 


1835 


1844 


1861 


1836 


1845 


1863 


1827 


1846 


1864 


10.387 


1828 


1847 


1865 


18.070 
41,000 
37,647 
84,356 
87,090 
144,881 


1829 


1848 


1866 


1832 


1849 


1867 


1833 


1850 


1808 


1834 


1851 


1809 A 


1835 


1858 


1870 


1836 


1853 


1871 


138^461 


1837 


1854 


1873 


lOduSQO 


1838 


1855 


I8r:3 


89:408 


1839 


1856 


1874 


1161867 


1840 


1857 


1875 


144^146 


1841 


1858 


1876 


169,331 













The crop of sugar produced in Louisiana during 1876-^77 amounted to 
169,331 hogsheads, or 190,672,570 pounds net, according to the census of 
Mr. Louis Boucherau, against 144,146 hogshead, or 163,418,070 pounds 
net, in 1875-^76, an increase of Qver 16 per cent. Of the total product, 
40,768,140 pounds were clarified sugar, produced firom the juice by 
Tacuum-pans, against 31,717,710 pounds produced ij this process the 
previous year, an increase of nearly 29 per cent. This kind of sugar, 
which does not include brown sugar refined, was produced by GS.sp^^al 
factories using the vacuum-pans, an increase of 8 factories over the pre- 
vious year. By the old process of open kettles or open pans the prod- 
uct was 149,904,430 pounds, against 131,700,360 pounds the previous 
year, an increase of nearly 14 per cent. The number of sugar-houses 
using the old process was 975, an increase of 42. The vaouum-pan pro- 
duction is then increasing at a far more rapid rate than that by the old 
process. 

The quantity of molasses produced the last season was 12,024,108 
gallons, or 71 gallons for each hogshead of sugar ; during the previous 
season the product was 10,870,546, or 75 gallons per hogshead of sugar. 
The number of gallons produced by the 65 factories using vacuum-pans 
was 1,876,436, or 59 gallons per hogshead of clarified sugar ; in the 
previous season the number of gallons produced was l,5^,6o2, or 67 
gallons per hogshead of clarified sugar. The quantity of molasses pro- 
duced by sugar-houses using the old process was 10,147,672 gallons, or 
76 gallons for each hogsh^d of brown sugar; the previous year the 
product was 9,344,884 gallons, or 82 gallons per hogshead of brown 
sugar. 

The table below will give the general statistics of sugar-production 
in Louisiana for the last nine years. In 1868 the number of acres of 
cane actually ground for sugar was 63,199, and the average product per 
acre was 1,504 pounds of sugar, and 80 gallons of molasses. In that 
'ear 8,000 acres of cane, for various reasons, were left uncut, and con- 
sequently lost In 1870 the number of acres cut was 151,876, and the 
-average product per acre 1,112 pounds of sugar and 6i8 gallons of 
T^olasses. The number of acres in the four subsequent years is not 
^iven ; there was some increase on the whole in 1871, but in 1874 quite 
m amount of sugar-land was diverted to rice and other cultures. The 
^'rgest number of sugar-houses, 1,224, was in 1871^ but gradually de- 
-linp/i o 08? in 1875, w^^h a considerable increase m 1876. The later 
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TeportB contain fuller statistics, especially of acreage, sbowiag the num- 
ber ot acres cnt and ground at 91,7CX iiil875, and 104,944 in 1876. The 
sugar prodnct averaged 1,782 ponnds per acre in 1875,and 1,817 in 1876 ; 
molasses product 118^ pounds per aoi'e in 1875, and 114 in 1876. 
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While the coast counties of Texas afford a productive field for sugar- 
extension, and most of Florida, especially the rich undrained (at 
iweieat) and cheap lands on the Gull coast in Western Florida, is irell 
suited to sugar culture, the principal sugar-production is still confined 
to Ixwisiana. There is some cano grown for local use in the form of simp 
in all of the Gulf-ooast States, and a few hogsheads of sugar ore an- 
nnallr made. In the ftitnre of this industry, with the aid of central 
fiK^ries, equipped with the best machinery, surrounded by laborers on 
small &iinB vbo shall plant such patches of cane as thoy can cultivate 
and sell to these &ctories, the possibiUties of rapid increase in produc- 
tion are veiy hopeftal. The great mass of laborers are poor and cannot 
equip sooh a factory, or even find means to establish a co-operative fkc- 
taey, Imt they can cultivate each ten or twenty acres of cane, just as 
t^ey now grow a little cotton and pay toll for ginning and baling at a 
oeigfaborJng gin. Land is abundant and cheap, and every man who has 
a spartc of energy or ambition cannot be restrained from the location of 
a home. On this account it is impracticable to extend engar-growing 
ontbeold system. The adoption of this plan, which requires systematio 
eftbit fiir the establishment of dietaries as a prime requisite, with an 
understanding and contracts with the prospective cane-growers, ought 
to secnre a rapid enlargement of our sugar productions, a corresponding 
reduction of the importation, and an anunal saving to the country of 
millions of dollars. 

BKBI-snGAS. 

In the United States, beet-sngar production is scarcely jet past the 
experimental stage, out of which, in Europe, success only emerged after 
long trial and repeated reverses and failures. There, while the industry 
was struggling for an assured foothold, snccess or failure depended mnch 
upon legislation ; but here the chief cause of many failures in first at> 
tempts has been a want of practical knowledge and skill in a business 
new to the t^ricnltnrist and manu&cturer. Prominent among early at- 
tempts in this country which have not been crowned with ultimate suc- 
cess, except in the way of developing mistakes lor later attempts to 
shuD, were one in Hampshire County, Massachusetts, about the year 
1837; one inldvingston County, Illinois, inaugurated iu 1863, and t^is- 
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fened to Stephcusou Goantj- in 1870 : and one in Fond da Lao Coon^, 
WiscoDsiu, in 1867. Tlio superintendent of tlie last-named enterprise 
•vr&a "Mv. A. Otto, wbo had had experience in the manafacture of beet- 
sugar in Gerniiiny. In the spring of 1870, he, with the beet-sugar inteE- 
estH vhich he syperintendcd, removed to Alameda Connty, California, 
and became a coiiBtitiient part of the Alvarado Beet-Sugar Company, 
Mr. Otto beiiig the enperinteudent. He was anbsequently transferred 
to tho BupeiiiittJiideucy of the beet-sugar works now iu successful oper- 
atiou at Soqtici, iSaiita Cruz County. 

TheState Agricultural Society of California reported,ln 1874, that the 
prodnction of boct-sngar iu the State amonnted, in 1870, to 500,000 
pounds; iu 1871, to 800,000; in 1872, to 1,126,000; 1873, to 1,500,000. 

The product of beeta reported for 1873 was 10,073 tons. Contracts for 
1877 have been made for beets at 84 per ton. 

A beet-sugar enterprise was conducted for several years in Sacramento, 
California, but its apparent success lias not established the mann&ct^ny 
88 a ^rmaneucy. Its machinery, costing in Germany $160,000, ia for 
sale, it is reported, at $45,000, and will probably be set np at someother 
point in California. 

SOBGHUM. 

The valne of sorghnm is scarcely realized by the general public. It 
has fluctnated in prodnction, and the expectations of some concerning 
sugar from it have not been met ; still it is increasing in area in many 
of the States, while docreasiug in others. In a State not in existence 
when sorghum was introduced into this country, Kansas, the pttMlactioa 
of sirup has attained a volume equal to one-Uiird of the entire yield 
reported by the census of 18(i0. 

From small beginnings, with various local fluctuations, bat with a 
steady advance in the knowledge of its culture, soil reqnirad, aod baBt 
processes of manufacturing, its culture has extended over large portions 
of the couutry aud become one of oar important indastries. The aggre- 
gate of sirup reported from the census of 1860 was 6,749,123 gallons. 
The first State in production was Iowa. It reported 1,211,512 gaUons, 
followed by 881,040 iu Indiana, 806,589 in Illinois, 796,111 in Missoari, 
779,076 iu Ohio, aud 706,663 in Tennessee. For the census of 1870 the 
aggregate was 16,050,089 gallons. Indiana reported 2,026,213; Ohio, 
2,023,427 ; llliuois, 1,060,473 ; followed iu the order of decrease by Ken- 
tucky, Missouri, Tennessee, Iowa, and West Virginia. Iowa, the first 
in production in 1S59, but the seventh in 1869, returned 1,218,636 gal- 
lons, an advance only of 7,124. But tho State census of 1867 gives Sot 
1865 au area of 21,452 acres, producing 1,436,605 gallons; and tor 1867, 
25,796 acres, pi-odncing 2,094,557 gallons. The State census for X875 
gives, for 1874, 15,768 acres, yielding 1,386,908 gaUons. 
The defiiutti Mtutistics for tho State of Ohio, annually published since 
861, att'ord a fair illustration of tho gradu.Tl advance in production up 
;o about 18C6 aud tho subsequent gradual decline throughout the sec- 
'.iou between the Ohio and the Missouri, and including the State of 
•lissouri. The production in Ohio for the years named was as follows: 
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Id the Ohio Valley there has heen a tendency to decrease in area of 
8orghum since 1860, while there has heen a marked increase in the 
South and west of the Missouri. For fourteen years, ending with 1875, 
the average product of sirup in Ohio has heen 2,054,605 gallons, a little 
more than the crop of 1869 ; the average area is 25,868 acres, and the 
yield 79.4 gallons of sirup and 1.S9 pounds of sugar per acre. 

As an illustration of the increase in new Western States, the product, 
in 1875, in Kansas is reported as 2,542,512 gallons ; in 1869, by the 
census returns, 449,409 gallons. The crop of 1875 was produced on 
23,026 acres ; average per acre, 110 gallons. 

Georgia rei>orted the same year 15,905 acres, yielding 73 gallons per 
acre, or 1,161,065 gallons, averaging 66 cents per gallon, and estimated 
to cost 2S cents per gallon. A larger quantity of sirup is extracted as 
exi)erience is acquired and processes improved. 

As an estimate for twenty-one years since the introduction of sorghum, 
11,000,000 gallons of sirup per annum might approximate the product. 
At an average value of 65 cents, (it is less now,) the value of the annual 
product woiUd be $7,150,000. The sugar of sorghum is a small item, 
yet in fourteen years, in Ohio alone, it amounts to 506,000 pounds. In- 
cluding sugar and forage, the annual value must be not less than 
$8,000,000, and the aggregate value $168,000,000 since its introduction 
by the Department of Agriculture. 

IkLAPLE-SUaAn. 

In sections where the rock-maple prevails the manufacture of sugar 
and Birap from it is a remunerative stdjunct to other farming industries. 
The season of manulacture — beginning where winter ends and ending 
before the ground is sufficiently thawed and settled for " spring work^ 
proper to l^gin — occupies a period in which little other farm-work can 
be pursued. The apparatus for collecting the sap and manufacturing 
involves a very small investment. The fuel consumed is usually on the 
ground, ocmsisting of the prunings of the maple grove, which is bene- 
fited thereby ; and within a month or six weeks from the time the proc- 
ess of production begins the farmer may have the cash in hand for his 
surplus product, and that at a season when he rarely has other cash 
prodaotions to dispose of. 

Vermont has probably given more attention tor the development of 
this industry, and been more on the alert to discover and promptly 
adopt improved processes of manufacture, than any other State. As a 
ooDsequence, it has made large relative gains on other States having 
Like resources. Though among the smallest in productive area, at the 
last census, in the amount of sugar produced, it had outstripped all 
otfaerst exceeding New York, the next highest, by 2,202,262 pounds. 
Estimating the product of that season at 10 cents per pound for sugar 
and $1 per gallon for sirup, the value of the crop would be $901,453. 
Except the labor of the ordinary force on the farm, at the most imprac- 
ticable season for other farm-work, the outgoes are so small, that at least 
90 iier cent of this gross sum is net income, earned, as it were, inciden- 
tally, while waiting for the frost to come out of the ground. It is not 
strange, therefore, that the beautiful rock-maple "orchards," which em- 
bower the declivities and crown the hill-tops of this agricultural State, 
^'are often held at a higher value than other land covereil with hard- 
wood timber or land under cultivation." 

Maple-sugar production is mainly limited to the States named below, 
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and the returus for quautities of sugar and sirup produced in each cen- 
Bus year of the l.i3t three completed decades are as follows : 
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The total product of maple-scgar reported for the census of 1840 was 
35,105,705 poands. The proportions of sngar and sirup miuiiu^tnied 
vary considerably from year to year, but, so far as indicated by tJbe above 
table, it appears that in Illinois, Indiana, Maine, Missouri, New Hamp- 
Bhir& and Ohio about one-half of the product in weight and value is in 
the form of sirap. In Kentucky the proportion of sirap is oonsider- 
ably greater, whUe in Yenuont it is much less. The Massaohosetts 
census for 1875 reporte the value as well as the quaatity of both sugar 
and sirup : the former averages 11.3 cents per pound ; the latter, 9L183 
per gallon ; making 1 gallon of sirup very nearly equal in value to 10) 
ponnds of sugar. If we estimate 10 pounds of sugar as the-avenge 
eQuivalent for 1 gallon of sirup throughout the conntry, the prodnctiiHi 
of the leading States reported in 1870, reckoned inponnds,isasf<dlowB: 
Vermont, 9,014,533; New York, 7,152,520;- Ohio, 6,996,248; Indiana, 
3,611,132 ; New Hampshire, 1,969,544 ; Pennsylvania, 1,939,707. He 
total products returned in 1870 and 1860, estimated in the same way, are 
equivalent, respectively, to 37,651,215 and 56,096,095 pounds. 

According to a statement in the Agricultural Report by the Oommis- 
fiioner of Patents in 1853, (p. 234,) in 1811, while Yermont piodacedonly 
1,200,000 pounds, Kentucky produced 2,471,647, and Ohio 3,033,806. 

The principal ofGcial State returns forwarded to this Deputment sinoe 
the last national census are as follows : Massachusetts reported in 1875 
1,082,202 pounds of maple sngar, valned at $123,013, and 23,015 gallons 
■}£ simp, valued at $27,235, In Michigan the quantity returned for the 
national census of 1870 was 56 per cent, less than in 1860 ; but 4,319l;S3 
~)0Qn(ls wore returned for 1874, exceeding the product of 1860 by 6.oper 
,ent. In Minnesota the State return for 1870 was considerably laager 
>ian that reported for the national census, being 231,002 pounds of sugar, 
'Od 17,394 gallons of simp. In 1871 the sugar product was 141,982 
jonnds; sirup, 22,923 gallons. The average annual product for the next 
iir-' pears was 100,275 pounds and 17,394 gaUone^ Iowa retorned for 
I 39 ooi rnaiid« inri io,6ls gallons.. 
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GBAPE-SIBUP. 

Mr. J. C. Weinberger, of Napa County, Califoniia, is reported as hav- 
ing experimented with saccess, which promises a remunerative industry, 
in manufactnring a delicious sirup from the grape. He uses for this 
purpose the Mission grape, for the alleged reason that, while less valu- 
able for wine-making than other varieties, it is richer in saccharine mat- 
ter. A ton of these grapes yields 120 gallons of juice fit for sirup. As 
the juice expressed after it begins to be discolored is not suitable for 
making sirup, there is a residuum for wine-making, distillation, or feed 
for hogs. Three gallons of juice make one of sirup. Cook's patent 
evai>orator (manufactured at Cincinnati) will reduce 250 gallons of juice 
to sirup in about 12 hours. 

A correspondent, writing in January, 1877, reports that Mr. Wein- 
berger and another person made at Saint Helena, the past season, from 
3,000 to 4,000 gallons of grape-sirup, far superior to that from cane, 
which finds a ready sale at 50 cents per gallon ; that at that price it will 
be sufficiently remunerative to enable the manufacturer to pay the pro- 
ducer $20 per ton for grapes ; and that the farmers will become rich if 
they can sell their immense surplus at that rate. 

SUGAB FBOM WATEBMELONS. 

The following facts respecting an enterprise in California for manufact- 
uring sugar, alcohol, and oil from the watermelon are communicated by 
our correspondent at San Francisco. The islands in the delta formed by 
the Sacramento Biver on the north and the San Joaquin on the south, 
(in Sacramento County,) recently reclaimed, aggregate about 400,000 
acres of alluvial deposit of marvelous fertility. The soil and climate 
are especially adapted to the production of watermelons in great perfec- 
tion. The yield was so abundant that to find a profitable outlet for 
surplus crops, amounting to hundreds of tons, became to the farmers an 
important inquiry, and stimulated endeavors and experiments in that 
direction. By using only crude, primitive apparatus, they succeeded in 
manu£EUStnring sugar so satisfactory in quantity and quality, that several 
enteiprising farmers on Andros Island were inspired with faith to unite 
in an enterprise for obtaining the best apparatus known, and manufEust- 
oring on an extensive scale. The result is an organization incorporated 
under the name of the California Sugar-Manufacturing Company, with 
a capital stock of $2,000,000, of which, at last accounts, 50,000 shares 
had been sold. The company are erecting, at Isleton, a factory and 
appurtenances, for which they have imported machinery from Germany 
at a cost of $10,000. The design, as reported, includes the manu&cture 
of two or three grades of sugar from the purer juice, alcohol fh)m'a 
remainder in the pulp and rind, and oil for the table from the seeds. 
The claim that the melons will yield about 10 per cent, of sugar and the 
seeds 25 per cent, of oil savors of sweetening and lubricating a little too 
profusely, and needs conOrmation. 

11 A 



162 REPORT OF THE COMMISSIONER OP AGRICULTURE. 

AGEICULTUEAL EXPOETS. 

Statetnent of the exports of agricultural xnoducts of the United States^ fHth their immediate 
manufactures, for the two Jhcal years ending June 30, 1870, compiled from the reporU of 
the Bureau of Statistics of the Treaswy, 
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1875. 



Quantity. 



Animals, living: 

Hogs number.. 04,979 

Horned cattle do — i 57,211 

Horses do 3, 220 

Mules do...' 2,802 

Sheep do..-.; 124,416 

All other and fowls 

Animal matter : 

Bone black, ivory black, &c pounds . . 1, 598, 888 

Bones and bone dust cwt. . . 71, 376 

Candles pounds.. 1,605,332 

Furs and fur-skins i 

Glue 131,244 

Hair— 

Unmanufactured 

Manufactures of 

Hides and skins otlier than furs 

Leather- 
Sorts not specified pounds . . ; 24, 154, 193 

Morocco and other fine I 



Boots and shoes pairs. . 

Saddlery and harness 

Other manufactures 

Oil- 
Lard gallons.. 

Other animal do 

Provisions : 

Bacon and hams pounds.. 

Beef do — 

Butter do 

Cheese do 

Condensed mil k 

Eggs dozen. . 

Lanl pounds.. 

Pork do — 

Preserved meats 

Soap: 

Perfumed and toilet 

All other pounds. . 

Tallow do — 

Wax do.... 

Wool: 

Bawand fieece do — 

Mauufkctiircs of 



293,051 



146, 594 
13,136 

250, 286, 549 

48,243,251 

«,360,H27 

101,010,853 



34, 119 

166,869.393 

56,152,331 



10,167,655 

65, 461, 619 

353, 425 

178, 034 



Total value of animals and animal prodacts. 

BreadstufTs and their preparations : 

Barley bushels- . 

Bread and biscuit pounds.. 

Com bushels.. 

Corn-meal barrels.. 

Oats bushels.. 

Ky e do.-. 

Rye-flour barrels.. 

Wheat bushels. 

Wheat-flour barrels. 

^ther small grain and pulse 

>ther preparations of grain 



91,118 

11, 729. 460 

28,858,420 

291,654 

504,770 

207,100 

9,993 

53, 047, 177 

3, 9TJ, 128 



277, 377 
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4. 439, 120 
1, 255. 979. 783 
7, 593, 723 
21, 224, 020 



Value. 



1739,215 

1,103.085 

242, 031 

356.828 

183.698 

47,448 

74,648 

132,246 

236, 676 

4,396,4^ 

22,745 

429,598 

19,278 

4,729,725 

6, 286, 397 

335,086 

429,363 

74,102 

199,848 

147,384 
12,515 

28. 612, 613 

4,197,956 

1,506,996 

13,659,603 

123,565 

8,743 

22,900,583 

5, 671, 495 

735,112 

16,233 

677,258 

5,692,619 

96.578 

63,754 
154,401 



1876. 



104, 314, 966 



61,408 

610,092 

24, 456, 937 

1.290,533 

290,537 

204,590 

54,964 

59, 607. 863 

23, 712, 440 

804,193 

364.708 

19,831 



111,478,096 



1, 538, 769 

189, 099, 856 

939, 061 

2, 313. 270 

819, 551 
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68,044 

51,593 

8,030 

1,764 

110,318 



666,63$ 

40.438 

1, 513, 475 



94,268 



31,947,001 
""863,508 



146,383 
83; 631 

327.730,173 

36.586.150 

4.644,684 

87,676,964 



29,633 
166,406.839 

54,190^118 



10,057,476 

78.439,775 

818,610 

104,768 



317.781 

18,066,469 

«),493.578 

354.840 

1.466,998 

543,841 

7,553 

55.073,183 

3,935,513 



194, 710, 507 



439,991 



2.644,791 

1,488.760.543 

16. 488, 214 

59, 319, 267 



Yaloo. 



1670.643 

1.110,703 

834,964 

894.660 

171,101 

84,617 

99.871 

69.159 

239, 3U 

4,396^863 

^796 

310.761 

6.854 

8,905,931 

8,:i9iS80 
948,980 
368,633 
87,730 



149.156 
94,496 

39,66ifi6 

3,186.904 

1,109.496 

19;S7Q.063 

118.549 

8.300 

SS; 489, 485 

5^744,098 

996,058 

11.007 

673.733 

6.734.378 

69,197 

13,845 
336,369 



113^941,509 



910.584 

638,580 

33^965,880 

1,305^087 

566.583 

460.083 

30,054 

68. 383; 889 

84.433,470 

1.136,515 

707,476 

30,918 



131,818.471 



941.803 

191. 717. 459 

1.455.468 

5,314,7^8 

959; 778 



900, 389; 940 
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Statement of the criiorts of agricultural productSf <fc. — Contmucd. 



i:ecapitulation. 



Animals and animal matter. 

iireadstnffs, &q . .- 

( 'n tton ,&,Q , 

Wood, SuO 

^^fisccUoneoofl...,, 

Total af^ricnltaral exports 
Total exporta 

Percent of agricolt'l matter. 



1 1871. 


1872. 


1873. 


1871. 


1875. 


$47,010,312 
79,519,387 

221,885,245 
15,820,029 
33,060,081 


177,060,849 
85,155,523 

182,988,925 
21,425,068 

%),139,296 


$99,806,599 
98,762,891 

230,190,597 
25,854,120 
37,901,458 


$99,607,669 

161,225,939 

214,319,420 

27,675,300 

45.486,620 


$104,314,963 

111,478,096 

194,710,507 

22,875,814 

45,994,411 


397,304,054 
562,518,651 


406,769,661 
549.219,718 


492,515,665 
040,132,563 


548,314,954 
693,039,066 


478,673.816 
643,094,767 


70 


71 


70 


79 


74 



1876. 



1113,941,509 

131,212.471 
200,382,940 

21,e90,4»! 

46,079,567 

513,936.273 
644,956,406 

79 



Our agricultural exports were nearly 80 per cent, in v«'Uue of the total 
domestic exports, against 74 per cent, in 1875. Their actual increase 
in value was $37,542,438, or nearly 8 per cent., while the total domestic 
export increased only $1,861,430, or less than one-third of 1 per cent. 
An increase is noted in all the leading branches, except wood and its 
products, which fell off abont 6 per cent. Animal matter increased over 
per cent., though living animals fell off considerably, Bacon, bams, 
leather, and tallow show an increase of over $12,000,000, while bee^ 
butter, and cheese dQplined about $2,000,000. Breadstuff's increased 
nearly $20,000,000, the leading items of increase being nearly $9,000,000 
in corn and corn-meal, and $9,500,000 in wheat and flonr. Oats, rye, 
and rye-flour fell off nearly half, amounting to but little over a half mill- 
ion of dollars. Barley, always a small export, shows a considen^ble 
increase. Baw cotton barely held its own, while manafEiiCtares of cot- 
ton nearly doubled in value. The export of nncolored goods rose from 
21,224,020 yards in 1875 to 59,319,267 yards in 1876 ; the aggregate value 
from $2,313,270 to $5^314,738. Miscellaneous matter incres^ed about 
9 per cent. The leading items of increase are found in hops, distilled 
spirits, oil-cake, seeds, starch, refined sugar, and manufactures of hemp 
and tobacco. Cordage, fruits, brown sugar, tobacco leaf, and vegetables 
show a decline. 

Comparing the figures of the six years embraced in the recapitulation 
above, we find that the proportion of agricultural matter to the total 
domestic export has gradually risen from 70 per cent, in 1871 to nearly 
80 per cent, in 1876, with a decline to 74 per cent, in 1875, but after de- 
ducting the precious metals, the proportion will be found to be uni- 
formly about five-sixths of the remainder; animal matter rose from 
less than 12 per cent, of the agricultural export in 1871 to over 22 per 
cent, in 1876 ; breadstuffe from 20 to 25 J per cent., reaching in 1874 
nearly 30 per cent. ; cotton fell from about 60 per cent, to 39 per cent ; 
wood, with its products, has ranged between 4 and 5^ per cent. ; mis- 
^dlaneous n^at^er, between 7J per cent, and 10 per cent. 

n- ^n ANH '^RAJTi, MOVEMENTS. 
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has utilized the surplus of the wbeat-producing countries by giving it 
easier access to the wheat-consuming countries. But of late years the 
redaction of wheat-acreage has rendered necessary an increased import 
from other continents. An. example of this reduction is especially no- 
ticeable in the United Kingdom, which has been gradually narrowing 
her wheat-fields to enlarge hei* permanent pasturage. The demand for 
animal food is trenching upon cereal production. The acreage of Great 
Britain in wheat fell from 3,571,894 acres in 1871 to 2,994,957 acres in 
1870, a decline of 16 per cent. The gradual progress of this decline 
shows it is the result of steady and permanent causes. In Ireland this 
declining movement is still more marked, the area falling from 246,954 
acres in 1871 to 119,597 in 1876, a loss of 52 per cent. The whole United 
Kingdom, including the Channel Islands, shows a decrease from 4,185,974 
acres in 1857 to 3,126,555 acres in 1876, or 25 per cent. The rate of 
yield, with some fluctuations, has gradually fallen from 33^ bushels per 
acre in 1857 to 27 in 1876. Meanwhile, as population and wealth have 
increased, and as the humbler classes have improved in their circnm- 
stances and aspirations, using better food than formerly, the demand 
for wheat-bread has increased in the British islands to an extent which, 
in 1876, required from 90,000,000 to 100,000,000 bushels of foreign grain 
to meet it. 

Across the English Channel the same deficiency in production has 
manifested itself, though to a smaller extent. The Echo Agricole, a lead- 
ing Ercmch agricultural journal, estimates the crop of 1876 in France at 
2^726,250 bushels, of which but a small surplus will be left after sup- 
plying the domestic demand. The official statistics of the government 
give the aggregate product at 262,454,038 bushels. The statistics of 
foreign trade, however, show that these estimates are too high, or that 
home consumption is greater than French statisticians are willing to 
allow. The excess of imports of wheat over exports averaged 16,671,500 
bushels during the last six years. The average annual acreage of those 
six years fell short of the average of the previous ten years 314,334 
acres, or about 2 per cent. The decline of wheat-production in France, 
then, if less rapid than in the British islands, is clearly indicated. 

As an example of what are called the wheat-producing countries of 
Eorope, we notice a rapid decline in the product of the Anstro-Hunga- 
rian Bmpire. The American consul at Vienna, in his report of Novem- 
ber 1, 1875, to the State Department, shows that during the ten years 
cloring with 1871 the excess of cereal exports of the empire averaged 
abCNit $25,000,000 per annum in value. But in 1872 there was a surplus 
of imports which took out of the country $5,000,000 ; this deficiency 
increaiBed to $18,000,000 in each of the two following years. The total 
product of the empke fell from 118,003,880 bushels in 1868 to 99,014,790 
boshels in 1874; the last-named crop showed a considerable increase 
over its predecessor. Meanwhile civilization has been advancing in 
Anstro-Hnngary; other industries have been flourishing, trade rela- 
tions have been extended and perfected with surrounding countries; an 
increased amount of wheat is taken for home consumption. The result 
is a deficit in production and an excess of importation over exportation. 
Whether the shortness of the late crops is a permanent feature in pro- 
duction is yet to be seen, but even if the former standard of growth 
be re-established, it is evident that the surplus for export will be con- 
stantly narrowed by the increasing wants of the population. 

The sam^ causes are at work in other countries of Eastern and South- 
eastern £nrope. The conditions of wheat-production are changing. 
Agricoltoral labor becomes scarcer and higher priced as general Indus- 
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tries rii'o df velopod; laud rises in value, aud all the elements which 
eiiter iiito the cost of raising a bushel of wheat are enbanced. lu 
America I his enhancement is met by a wonderful development of 
mechanical labor-saving processes in agriculture, but even with this 
advantage the wheat-i)roduction of this country is rapidly shifting to 
the cheap lands beyond the Mississippi. In the wheat-producing 
countries of Southern Europe this economy of labor is not studied and 
practiced as in the United States. Processes of culture are still quite 
primitive, and do not advance in efficiency as rapidly as the increased 
demands for subsistence in Europe generally. Political settlements in 
this quarter are not favorable to a general development of industry. 
The old unsettled eastern question has assumed one of its most threaten- 
ing ])hases, and the war now in progress between ^Kussia and Turkey 
threatens not only a decline in production, but also a serious obstruction 
of the channels of trade. All of these circumstances point to a still 
more enlarged scope of the American export trade, at least for several 
years to come. 

In a statistical report published by authority of the French govern- 
ment, of which an abstract is given elsewhere in this report, the aver- 
age annual product of Europe is estimated at 5,153,808,000 bushels, or 
17 bushels per capita of the population. The average annual consamp- 
tion per capita is set down at 15.G bushels for food, seed, and vanous 
manufactures. If these estimates are only approximately correct^ it is 
evident that Europe raises its own supply of cereal products. But the 
large importation of wheat and other breadstuffs from America, Aus- 
tralia, India, and elsewhere shows in these grains the home production 
is not equal to the demand. 

Of European countries, the United Kingdom is by far the greatest 
consumer of foreign breadstuffs. Her wheat imports, with considerable 
fluctuations, show a steady increase. Her supplies, prior to 1860, came 
principally from Eussia, Germany, and France. In 1859, the imports 
from the United States were given at 430,504 cwts.; in 1861 they had 
risen to 15,610,472 cwts. From 1860 to 1872, inclusive, we supplied the 
British population with 28.10 per cent, of their foreign flour and wheats 
while Russia contributed 24.7 per cent., and Germany 17.2 per cent 
In 1873,we furnished 45 i)er ceiU;. of the wheat imported into the British 
islands and 25 per cent, of the flour ; in 1874, 53 per cent, of the wheat 
and nearly 53 per cent, of the flour ; in 1875, 45 per cent, of the wheat 
and 37^ per cent, of the flour; in 1876, nearly 43 i)er cent, of the wheat 
and 39 per cent, of the flour. During the last four years Russia fur- 
nished the following proportions of the wheat consumed in the United 




Treasury 

J ennany furnished, in 1873, 5 per cent, of the wheat and 11 per cent, of 

lie flour; in 1874, 7.3 i)er cent, of the wheat and 12.3 per cent, of the 

lour ; in 1875, 10 J per cent, of the wheat and 13 per cent, of the flour; 

n 1870, 5 per cent, of the wheat and 15| per cent, of the flour. France, 

n 1873, furnished less than 3 per cent, of the wheat and nearly 27 per 

'«"^t. of the flour; in 1874, less than 1 per cent, of the wheat and* lOJ ]ier 

•jiiu. of the flour ; in 1875, 2J per cent, of the wheat and nearly 2!) per 

*.nt. of the flour ; in 1870, about flve-eighths of 1 per cent, of the wheat 

■ ■»d 18 per cent, of the flour. 

I'he above facts and figures show something of onr current relations 

> the greatest consuming grain market in the world. From consid- 

-.'oHoni iofrir'> '»ifo/i rtrf ^r** u^gnrpri that our threo leading competitots 
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named above — Itussia, GermaDy, and France — will fall beLiud in the 
movement, but we will be able to occupy but a portiou of tbe field 
vacated by them. Other countries are sending tbeir products to this 
market — countries in which the cost of production is less than in either 
the United States or Europe. In 18TC, Turkey increased her import 67 
per cent, and Egypt 42 per cent. ; but tbe present Turko-ltussian war 
will paralyze this trade. Chili nUsed her contribution nearly DO per 
cent.; India nearly tripled, and uneunmerated. countries with small 
importations nearly doubled their previous aggregate. All the great 
wheat-producing countries, tnclnding the United States, fell off in 1876 
from the previous aggregate. The sudden increase of the import from 
India attracted special attention. Some attributed it to temporary 
causes, especially to the decline in the value of silver in Europe without 
any corresponding decline in India. It was stated that during 1S76 an 
Gnglish wheat importer could procure by eschaugo 10,000 rupees for 
about £833, whereas in India the former retained their lull purchasing 
I>ower of £1,000. This difference not only paid tbe cost of transporta- 
tion, but added considerably to the margin of profit. It was very sen* 
sibly argued that such a state of things could only be temporary, and 
that the equilibrium between supply and demand would speedily adjust 
itself in such manner as to absorb this extra margin, and to place this 
trade on a par with that of other countries. Others argue that the 
great improvements in internal transportation in India and the cod- 
stmetioD of the 9uez Canal have created a class of economic conditions 
which will give this trade a permanent vitality, especially as the cotton 
prodactiou of Hindostau has begun to decline, leaving capital, cheap 
laboFj and cheap land available for cereal production. 

It u evident that wheat-cultnre is constantly seeking the cheapest 
possible conditions of production. Onr vast area of virgin land annually 
broQ|;ht nnder culture by onr pioneer settlers and our extended com- 
mnnications by water and rail, together with our immense labor-saving 
mBchineiy, still give ns measurably the advantage in the supply of 
wheat and other grains that will bear distant transportation ; but it is 
still a question how long this advantage will remain with ns. For the 
immediate future, however, indications are sufQcieutly strong that onr 
export trade in cereals will greatly increase. 

Oar exports of wheat andflotir during the last fifty-one fiscal years 
were as follows -. 
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Tlie decLircd value of these exports was as follows: 
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Xhe above figures present some very interesting iadicaUoos in regard 
to onr foreign wheat trade. The enormons increase of expoits in the 
Ave years ending with 18G5 is especially remarkable, being more tiian 
doable those of the previons five years. These were years of civil strife 
and bloodshed, of gigantic straggle to conqner a peace with revolted 
States. These States had previonsly consamed a large proportion of 
the wheat products of the iNortb antl West, bat the operationB of war 
broke np this internal trade and threw an immeuse surplus into the 
channels of our export trade. The next five years, closing with 1S70, 
showed a reduction of nearly 100,000,000 bushels, or 20,000,000 bashels 
per annum, but the five years ending with 1875 more than doabled the 
export. It is noticeable that the average export values of wheat during 
the civil-war period were lower than In the semi-decades Immediately 
previous or subsequent ; while thoseof flour were but a few cents above 
the previous period, and far below the exceptional rates of the semi- 
decade immediately succeeding. 

The proportion of flour shows a steady and invariable decline. Fifty 
years ago it constituted nearly the whole of onr wheat export, bat in 
1876 it was bnt little over one-fonrth of the whole, either iu quantity or 
valne. A special reason for this is found in the neceaaity of giving 
every possible scope to indnstrial production in Europe. The increas- 
ing cost of grain production in Europe on the one hand, and Ute 
improvement in transatlantic transportation on the other, gave to the 
milling interest, especially in England and France, a mai^n of profit 
in griuding American grain, which secured to that interest an enormoos 
development. Vast improvements in milling machinery and market 
inangemeuts were devised, and strenuous efforts made to secure the 
nann^ture of flour to domestic enterprise. Meanwhile American 
millers found more profitable markets in other countries. Over half 
be exports of the last two fiscal years were to Sonth America, West 
udics, China, and Japan ; countries in which floor-manniacture scarcely 
'Xists. To a large portion of this field we send our cheaper flonrs, 
•uperfines and low-grade extras. The United Kingdom receives an 
"Creasing amount of our better grades of flour, the aggregates being 
231,374 barrels in 1875 and 1,335,185 barrels in 1S7C, the last being 
'er a third of the whole flonr export. France took 1,020 barrels in 
'''"^. and onlv 10 barrels in 1876 : Germ:iuiy took 7,920 barrels in 1S76, 
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But wliile European millers have enlarged and fortified their interest 
by the latest scientific appliances, American millers have shown still 
greater enterprise. With the world's markets for cheap flours prac- 
tically assured them, they have entered upon a keen competition with 
European millers for the supply of the better grades. At the begin- 
ning of the present century our processes of milling were of a very 
primitive description, embracing generally but a single pair of buhrs 
and a reel. Many improvements upon this rude mechanism were grad- 
ually introduced during the first half of the century, but the original 
crude idea was still maintained, the production of as much flour as 
possible from a single grinding. The cells of gluten and starch in the 
grain were separated by mashing or squeezing, so as to leave a mini- 
mum of middlings, as the latter could be made available only in low- 
grade flour. This was the exclusive rationale of milling in American 
mills till within a few years. 

What is called the new process in flour-manufacture was but lately 
heard of in the mills of Minnesota. Though a new process in this country, 
it is only the adaptation of an idea that has prevailed in the mills of 
Hungary for sixty years, represented there in a process called "half-high 
milling." American millers, however, have introduced very important 
modifications. The object of both the American and Hungarian sys- 
tems is to obtain the maximum proportion of middlings and the purifi- 
cation of the. middlings before regrinding into flour. The Hungarian 
system accomplishes these results by a complicated and bewildering 
series of processes. The American system, with constant improvements 
in machinery, is abridging this series, and obtaining nearly the same 
resolts with fewer apd simpler manipulations. The delegate of the 
Anstro-Hungarian Millers' Association to the late Centennial Exposition 
at Pluladelphia says that the two systems are identical in principle 
and results, and that American flour production is destined to become 
a still more formidable competitor to European millers. Both seek first 
to disintegrate, not to crush, the granules of the wheat, which are, as 
far as possible, preserved unbroken ; their coating of cellular tissue pro- 
tects tiieir nitrogenous contents from the consuming chemistry of the 
atmosphere and from the germs of microscopic vegetation floating 
everywhere around us. The buhrs also do not heat the cells as under 
the old system, involving, as it did, the absorption of moisture and 
chemical changes in the body of the grain. The new process avoids 
several chemical compounds of disagreeable taste and smell which 
formerly affected the flour, which now embraces all the normal elements 
of the berry in their natural state. 

13ie American process originated in Minnesota. A brief article in the 
annual report of this Department for 1875 gives some interesting facts 
in regard to its origin and introduction. At least one-fourth of the mills 
of Minnesota are constructed with reference to this "high-milling ^^ proc- 
ess. The wheat of that region is almost entirely spring-sown, but its 
hard, brittle nature renders it peculiarly fit for this kind of manufacture. 
Spring- wheat flour formerly ruled much below winter-wheat flour; but 
the " patent springs ^ now lead the finest winter- wheat brands in the 
most fastidious consuming markets of the East. This flour is made from 
disengaged uncrushed middlings; the flour-dust that is unavoidably 
produced in the grinding is of low grade. This process has been intro- 
duced as yet to only a limited extent in other regions. It is already 
used to some extent with manifest advantage, in milling winter 
wheat. It has utilized the cheaper spring wheat and rendered it avail- 
aide for bigb flour production. It is a leading salient fact in the grain 
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movement of tliis country, wliiuli looks to very importaut cliangcs in tbe 
near fiituiv, and proiiiisus fi great exteusioa of an export trade. 

Our exports of maize liave as^iumctl great imporLanco within the last 
few years. TIio following table shows the qaality and valae of our ex- 
ports during the last flfty-ono yetvrs by Bemi-deeades : 
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The exports of nutnaunfiictured corn up to 1S15 were small and flnotn- 
ating both in qnantity and value. Tbe semi-decnde ending vith 1850, 
during which thedisastronsfamine in Ireland occurred, showed an agrsi^ 
gate export nearly thirteen times as great as its predecessor, and an 
average value per busbel 50 per cent, greater. Tbe exports of ooni- 
meal more than doubled, and the average value per baiTel increased 
one-third. The excessive demand caused by the famine subsided, and 
hence the exports in tbe following semi-decade fell off nearly half; but this 
cereal had made a permanent lodgment in the European markets, deret- 
oping au increased demand. The semi-decade ending with 1876 nearly 
tripled tbe exports of its predecessor, while the exports of 1S70 amounted 
to over three times tbe average of the previous five years. The con- 
sumption of this grain for horse and cattle food is rapidly iucreasing, 
while even as an article of human diet it is finding new appliofttiCKia 
The United Kingdom imported 39,058,226 cwt. of maize in 1S7G, against 
20,420,292 cwt. in 1875, the largest previous importation, except in 1872, 
Increasing shipments are being made to Italy, Sweden, Denmuk, Hol- 
land, Belgium, and France. There has been an increased consnmptioQ 
of maize in Paris and other continental cities, especially for feeding 
horses. This grain has demonstrated a feedine value for the same money 
superior to that of oats, hence an increased demand for this cereal is 
created in the Kiir(y>ean grain-markets. 

The other cereals show but a small export, and that only in later 
^ears. A brief analytical review of our foreign cereal trade daring Uie 
<i8t thirteen fiscal years is now presented: 

During tbe liscal year ending June 30, 1876, our exports of grain, ia- 
;iuding llonr and meal, reduced to their equivalent in grain, amounted 
O 128,026,8:^(1 bushels, (an increase over tbe previous year of 23 per 
'^nt.,) almost equaling the enormous aggregate of 1873-'74. The total 
■""■aretl value of this export was $128,704,080, an increase of 18 per 
iiib. The average value per bushel, compared with the previous year, 
a1 'i — 1\ $H)oij to $1.00^, which was lower than during the last flsoal 
(u» t.-'^ri ^iie wai>^ when values were reckoned from a gold atandaxd 
jtoIuh, > i>Mti"t<:t. ithiTidani; oiops aud the (dosing of tlM HOth' 
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em markets by the operations of war left a largo surplus in the >Torth- 
west available for export at very low prices, and hence, although gold had 
begun to depreciate, the average value of the grain exports sank to its 
minimun), 99^ cents per bushel. But as the depreciation of the metallic 
currency became more marked, the average value of grain exported, be- 
ing estimated in legal- tender currency, began to enhance. It reached its 
maximam, 81.95? per bushel, in 1864-'65, the fiscal year during which 
the war closed ; during that year the average of the monthly means of 
the gold premium was 202^ per cent. In subsequent fiscal years there 
w;is a general decline both in the average expprt value of grain and in 
the gold premium. The decline of the latter being regulated by more 
general considerations, has been more uniform than that of the former. 
The price of grain has been subject to fluctuations from the variation in 
the yield of European crops. The average export value, which in the 
year immediately after the close of the war had fallen to $1.21 per 
bushel, rose two years after to $1.70J, after which it fell to S1.03| per 
bushel, in 1872-73. In the following year it reached to $1.22J under the 
extraordinary demand created by the failure of the crops of 1873 in 
Europe, but subsequently fell to the low figures of the last fiscal year. 
These variations, together with that of the gold premium, will be found 
in one pf the tables below. 

TTAea^.— Of wheat and flour consolidated, our exports amounted to 
74,750,682 bushels, an increase of 2^ per cent, compared with the pre- 
vious year. Of this quantity, 26.32 per cent, was in the form of flour, 
against 27.24 per cent, in 1874-75; our flour export amounted to 
3,935,512 barrels, a loss of 37,616 barrels ; our exports of ungronnd 
wheat were 55,973,122 bushels, an increase of 2,025,945 bushels. The 
aggregate value of wheat and flour exported was $92,816,369, an in- 
crease of llj per cent, j the average export value $1.24.1 per bushel, 
against $l.l£3 the previous year. The aggregate value of the exports 
of flour was $24,433,470, an increase of 3 per cent.; the average value 
per barrel was $6.20.8 against $5.96.8 the previous year. The aggregate 
value of our exports of unground wheat was $68,382,899, an increase of 
14J per cent. ; and the average value per bushel $1.24.1 against $1.12.4. 

It is customary to estimate an average of 5 bushels of wheat for each 
barrel of flour. With improvements in milling perhaps, 4J bushels 
would be nearer the truth. During the previous years the margin of 
price, at 5 bushels, had been growing narrower on the whole, but with 
some variations. Thus, in 18^-^64, ground wheat was valued 11.1 cents 
per bushel higher than unground ; in 1864-'65 the margin was 8.4 cents; 
in 1865-'66, 27.9 cents; in 1866-'67, 69.5 cents; in 1867-'CS, 11.5 cents; 
186ft-'69, 15.8 cents; in 1869-'70, unground wheat was 6.7 cents, and in 
1870-71, 0.03 cents higher than wheat in the form of flour ; in 1871-^72, 
ground wheat recovered its supremacy, being worth 1.7 cents more than 
the unground ; in 1872-?73, this margin increased to 19.6 cents, but de- 
clined in 1873-74 to 0.1 cent ; in 1874-75 it rose to 6.9 cents, but during 
the last fiscal year it entirely disappeared. 

In explanation of this fact, it is stated that our best brands of flour 
are mostly consumed at home, and that the bulk of our flour export 
consists of that made from poorer kinds of wheat. On the other hand, 
forei^ millers of late years demand our best wheats for their own mills. 
This raw-wheat export has for years been enlarging its relative propor- 
tion to the total wheat-export. In 1865-'66, our flour export embraced 
66.17 per cent, of the quantity and 70.11 per cent, of the entire value of 
the wheat export. But those proportions declined in subsequent years, 
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reacLing tbeir minimum, 22.37 per cent, in quantity and 22.21 per cent, in 
value, in 1873-'74:. During tbe last two years the proportion of flour 
has somewhat increased, but is still but little over a fourth of the whole 
in quantity and value. 

Later improvements in grinding-raacbinery now render it practicable 
to obtain an increased quantity of flour from the same amount of wheat, 
and to make the flour from less-esteemed varieties of wheat as attrac- 
tive to consumers as the brands which formerly ruled the market. Our 
improved and patented spring-wheat flours are largely replacing the 
flnest winter- wheat brands in the eastern and European markets. Thus, 
we find more profit in exporting our best varieties of wheat nngronnd, 
and our cheaper varieties in the form of flour. These facts go tx) ex- 
plain the seeming anomaly of selling to foreigners our ground wheat at 
prices no higher than those obtained for the unground. 

Wheat, including flour, still constitutes the greater part of our cereal 
exports. It fell below half the quantity of the total export only in 
1866-^67, in which the short crop of 1866 formed the basis of the trade ; 
but even in that year its aggregate value surpassed that of all other 
cereals. The maximum proportion of wheat exports, 95 per cent, in 
quantity and value, was in 1869-^70, the abundant crop of 1869 afford- 
ing a very large surplus for foreign consumption. In general terms, it 
may be stated that flour and wheat, consolidated, have averaged over 
two-thirds of the quantity and three-fourths of the value of the annual 
cereal exports since the close of the late civil war. 

During the last fiscal year the exports of wheat and flour constituted 
25.58 per cent, of the estimated wheat-crop of 1875, whereas the exports 
of the previous fiscal year were 23.23 per cent, of the estimated crop of 
1874. Of the crops of the previous calendar years, the proportions 
exported were as follows : Crop of 1873, 32.54 per cent. ; 1872, 20.8 per 
cent; 1871, 1G.82 per cent. ; 1870, 22.28 per cent. ; 1869, 20.72 per cent. ; 
1868, 13.72 per cent.; 1867, 12.23 per cent.; 1866, 8.32 per cent.; 1866, 
ILl per cent. ; 1864, 14.3 per cent. ; 1863, 24 per cent. Of later years, 
we spare about one-fourth of our annual production for the wants of 
foreign countries, while our annual yield is steadily increasing in spite 
of fluctuations; this gives us the basis of a permanently-enlarged 
export. 

Corn. — ^The exports of com, including meal reduced to its eqoivalent 

in grain, (estimated at 4 bushels per barrel,) during the last year amounted 

to 50,910,532 bushels, the largest amount ever exported in a single fiscal 

year, and nearly 70 per cent, greater than the previous year. Of this 

quantity, the proportion sent out in the form of meal was but 2.81 per 

cent, of the whole, the smallest proportion within the last thirteen fiscal 

years. The largest proportion, 34.96, was in 1869-'70, but it has stoadily 

^allen off since that time. This, however, is not the result of a falling 

oft' in the number of barrels of meal, but of an increase in the number of 

bushels of grain exported. The aggregate value of the exports of com 

^nd meal was $34,570,307, an increase of 33.84 per cent, over the pre- 

lous year, and by far the greatest value ever exported; it averages 

*0.67.9 per bushel, against $0.85.7 the previous year. The maximum 

alue during the last thirteen flscal years, $1.43.1 per bushel, was in 

864-^65, but subsequent years have shown a general tendency to 

xecline, though with some fluctuations. Of the total declared value 

»nly 3'^-^* per cent, represents corn-meal, the smallest proportion on 

•ecorc' ?he average value of meal per barrel fell from $4.42.6 to 

"^ ^^X ;ho mioin^nm for thirteen years past ; the maximum, $7.47.1, 

. _ . Rfu T.r^ tha average value of unground com was $0.67.2 
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»gaiust $0.84.7 the previous year. The anomaly noted in the case of 
Dour is also observable in the case of corn-meal. The margin between 
the average values of corn in the form of meal and of com unground is 
pcradaally narrowing ; probably the same causes are operative in both 
eases. Thus, in 18G4-'65, the difference in the average values of corn 
in the form of meal and as simple grain was 56 cents; or, allowing 4 
bushels of corn to each barrel of meal, $2.24 per barrel for the expense 
of manufacturing. Last fiscal year the margin had reached its minimum 
of 80.22.7 per bushel, allowing only $0.90.8 per barrel for the expense of 
manufacture. 

Compared with the entire cereal export, corn and corn-meal, during 
the last fiscal year, represented 39.84 per cent, of the quantity and 
liG.70 per cent, of the value. The largest proportion during the last 
thirteen fiscal years, 53.96 per cent, in quantity and 43.49 per cent, in 
value, was in ISGG-'G?; the smallest proportion, 3.78 i>er cent, in quan- 
tity and 3 per cent, in value, was in 1869-^70, during which the short 
crop of 1869 was marketed. Of the estimated crop of 1875, the exports 
of corn and meal during the last fiscal year amounted to 3.84 per cent., 
a proportion very nearly the same as in the four crops next preceding. 
Of the eight crops closing with that of 1870, the average amount 
exported was 1.3 per cent. ; of the five subsequent crops, the average 
export amounted to 3.71 per cent. The average of the estimated yield 
of the first eight crops was 768,009,545 bushels ; the average yield of 
the last five crops was 1,039,619,700 bushels. Thus, while the average 
yield has greatly enlarged, the prop'ortion sent abroad h.'is also greatly 
increased. These facts illustrate the great enlargement of our foreign 
trade in corn. 

The enormous crop of 1875, which was marketed during the last fiscal 
3'ear, bore such low prices in the western markets as to suggest the 
practicability of a greatly enlarged export trade. An attempt was made 
by parties at Chicago and other great commercial points to establish a 
large trade with British farmers for stock-feeding. From low prices and 
freights then prevailing it was calculated that corn could be laid down 
in the British markets so as to be sold, with a fair margin of profit, at 26 
shillings per quarter. But this movement partially defeated itself by 
calling out supplies of grain in excess of a normal demand and, conse- 
quently, by cutting down prices in England below the calculated mini- 
mum. Some of the grain, from lack of care in shipment, was injured 
by heating on its ocean transit, causing considerable losses. On the 
whole, it is estimated that the profits of this movement somewhat over- 
balanced its losses. This was one of the causes that so greatly enlarged 
the export of corn during the last fiscal year. It seems clear that such 
an export trade is exceptional in its conditions, and that it is only an 
accident of a period of excessive production, low prices, and low rates 
of transportation. 

Rye. — ^The export of rye and rye-flour consolidated, during the last 
fiscal year, about doubled its previous aggregate, both in quantity and 
value ; yet it amounted to less than half of 1 per cent, of the entire 
cereal export. In no instance during the last thirteen years has it 
equaled 2 per cent. It is dependent ui)ou very uncertain conditions, 
and hence betrays great instability. The annual export since the war 
ranged between 80,924 bushels in 1S70-'71 and 1,956,675 bushels in 
187^74. During the last fiscal year the average value per bushel of 
the whole rye and rye-flour export was $0.89.3, the lowest during the 
last thirteen years. The maximcim, $1.69.2, was in 1867-'68. Of un- 
ground rye, the average of last year was $0.88.3, against $0.98.8 the 
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previous year. Of rye-flour, the average value was $5.16.9, the lowest 
value for thirteen years. The maximum, $8.24.3, was in 1864-'65. Al- 
lowing 5 bushels of rye as necessary to make a barrel of flour, the mar- 
gin between the export values per bushel of ground and unground rye 
has varied very capriciously from year to year, with a general tendency 
to diminish. During the last three fiscal years the difference between 
these averages were respectively as follows: $0.49.6, $0.11.2, and $0.14.1 
per bushel, amountiug to $2.48, $0.56, and $0.70.5 per barrel. The same 
causes are doubtless operative in this case as in that of wheat-flour and 
corn-meal. The proportion of flour to the total export in 1875-'76 was 
6.49 per cent, in quantity and 7.52 per cent, in value against 19.44 i)er 
cent, in quantity and 21.04 per cent, in value the previous year. In 
1868-'69, the proportion of flour reached its maximum, 42.19 per cent, in 
quantity and 48.28 per cent, in value. Compared with our annual yield, 
the rye export of the last fiscal year was 3.2 per cent, against 1.74 per 
cent, the previous year. The proportion for thirteen years ranged from 
0.4 per cent, in 1867~'68 to 12.33 per cent, in 1873-^74. 

Oa<«.— Our last annual export of oats amounted to 1,466,228 bushels, 
being nearly three times that of the previous year and the largest on 
record. This increase was the natural result of the abundant crop of 

1875, which was 64 per cent, greater than its predecessor. The oats 
export of 1875-^76 amounted to 1.14 per cent, of the total cereal export 
against 0.5 per cent, the previous year. The export of oats has never 
exceeded half of 1 per cent, of the crop of the previous calendar year. 
The aggregate value of the oats export was $588,583, or double that of 
the previous year. The average value per bushel was $0.40.1, the low- 
est figure of the last thirteen fiscal years. The maximum, $0.93.6, was 
in 1867~'68. The value of the oats-export was 0.46 per cent, of the total 
cereal export against 0.73 per cent, the previous year. 

Barley, — The exports of barley were 317,781 bushels, or aboat three 
and a half times the aggregate of the previous year, and amounted to 
about 1.06 per cent, of the estimated crop of 1875. In most years the 
proportion falls below one-half of 1 per cent. The export is but 0.2 per 
cent, of the whole cereal export. In one year only did it reach one- 
half of 1 per cent., 1870-'71. The aggregate value of the export was 
$210,586, or three and a half times that of the previous year. The 
average value per bushel was $0.66.3 against $0.67.4 in 1874-'75. In 
value barley amounted to 0.23 per cent, of the total export against 0.15 
per cent, the previous year. 

The following analytical tables show the exports of wheat, com, rye, 
oats, barley, flour, and meal for the thirteen fiscal years ending Jane 30, 

1876, with their proportions and values: 
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Proportiona of fhe SiStrtni grains in eack annual export oj tlie laH tiirUmfiical yearf. 
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DOaiBSTIC TEADE. 



The foUoniog table shows tlie anaual receipts of fionr, meal, wlieat, 
com, rye, oats, and barley at the seven lea<liog oatports of our foreign 
trade dariDg sis calendar years: 



Product.. 


■„,. 


im. 


1813. 


..,.. 


1875. 


■» 


5l5i- v;.v.v 


..bbl. 


9, TOO, SSI 

»(n.4« 

S3, SSI, 350 


s.a3s,ssB 
n, see, 345 


]0,30a848 

H,40T:eoc 


11.4TB, 1«4 
54,857,000 


10,889,544 
51,Sfll,S59 


ia,sn,300 

68,758,838 






bMh. 
..do.. 




WlMt.li»iodiiiicfloa 
«o™,iiielodlBBi»e«i. 
0«u 


54.^130 

1,034.973 
4,S0%58« 


11 

5,300,385 


104, 44% 4I» 
55;0lS;3TO 
14, 144. OSS 

A 415, 128 


190, cea. 149 
3,B4i;iia 


100.389,387 

sa,9H65i 

SI, 938, 003 
E,SI4;tl7 


B7,5!».5»a 
00, 390, 410 
S5, 009, 813 

a:64o:oM 




170, 170, 784 


184,094,909 


188. aaa, OSS :so3. 710,011 


190,450.698 


994, 171^ OCT 





The teceipts at these ports — New York, Boston, Portland, Montreal, 
Philadeiphia, Baltimore, and New Orleans — represent the great leading 
coiientB of our flonr and grain movements, tbongh tbeso are bnt a small 
partof onr total domestic trade. It will be noted that the aggregate opera* 
tioos along these lines of shipment during 1S76 exceeded those of aay 
former year in onr bistory. All kinds of grain were marketed in io- 
creafied quantities except wheat, which shows a falling off both as 
nngroimd grain and in the form of flonr, Onr foreign export of floor 
daringtbeflscalyearending JnneSO, 1876, was less than 40 per cent, of 
what was sent to these ontports during the calendar year 1876. The 
proportion was abont the same during the three previous years. The 
exports of raw wheat, however, which inclnde heavy shipments from the 
Padfic coast, far exceeded the receipts of these ports. Our corn exports 
were less than 57 i>er cent, of the receipts at the outports, rye about 22 
per cent oats about 6^ per cent., barley less than 4 per cent. These facts 
partly indicate the very small proportion which our foreign trade bears tp 
onr domestic trade, even when onr view is limited to wholesale operations 
on a large scale. The great mass of the shipments to seaboard markets 
sapply <Hily the home demand, either in city consumption, in the coast- 
ing tptde, or in distribation to local markets by land carriage. "Wbeu 
13 a 
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we extend oar view and take into consideration the minor wholesale and 
the retail trades, our imposing foreign exports sink into comparative 
insignificance. 

The following table shows the receipts and eastward shipments of 
flour and grain for the last four calendar years at the following western 
lake and river ports, viz, Chicago, Milwaukee, Toledo, Detroit, Cleve- 
land, Saint Louis, Peoria, and Duluth : 



Products. 


1873. 


1874. 


1875. 1 1878. 


Beoeiptfl. 


Shipments. 


Beoeiptfl. 


Shipments. 


Bec^ipts. 


Shipmenla.! Receipts. 


Shipmenta. 


Flour, .bbl. 
Wheat .bu. 


6,332,259 
68,108,613 


6,445.394 
57,995,184 


6,159,574 
78,860,187 


5,827,056 
60,301,991 


• 

5.022,510 
70,669,057 


5,5.39,965 
57,899,899 


5,578.950 
55,834,141 


4, 997, 845 
4e.7W,613 


Flour and 
wheat.bn. 
Corn. ..bu. 

OatH bu. 

Barley, .bu. 
Ryo bu. 


99,769,008 

61,249,356 

30,208,074 

6,394,538 

1,763,177 


69,221,154 

49,776,823 

21,482,214 

4,259,376 

1,348,459 


109,658,057 

57,393,142 

26,842,681 

6,554,296 

1,598,943 


89,437,271 

44,572,481 

10,701,265 

3,061, li?2 

2.994,947 


9.1,780.207 

48.989,721 

25,341,390 

0,233,151 

2,829,494 


85,599,724 

43.979,250 

19,322,370 

2,814,470 

927,340 


83,7-28,891 

81,054,249 

24,881,498 

8,937,089 

2,854,900 


73,798,838 

75.010,881 

90,093,245 

3,947,086 

2,511,047 


Total... 


199,335,053 


167,089,026 


202,047,119 150,707,156 


179,175,963 


152,143,154 


201,456,027 


175, 351, 097 



The eastward shipments from these lake and river ports, it will be 
seen, were larger during 1876 than in any former year, constituting 
nearly 80 per cent, of the receipts of the seaboard ports. The remainder 
i.s made up of flour and grain from more southern and eastern ports. 
The shipments of the two previous years bore about the same proportion, 
those of 1873 being somewhat greater. The western ports shipped 
to the seaboard ports, in 187C, 87 per cent, of their entire receipts 
against 85 j^er cent, in 1875, 77 i>er cent, in 1874, and 83 per cent, in 
1873. Of flour during 1876 they furnished over half the receipts of the 
seaboard ports, 80 per. cent, of the flour and wheat cousolidat^d; 86J 
per cent, of the corn, 82 per cent, of the oats, and over 50 per cent, of 
the barley. The eastward shipments of rye were greater than the receipts 
at the seaboard ports ; probably heavy shipments were made too late 
for acknowledgment during the year at the outports. 

The increased demand for western flour and grain in the markets of 
the Eastern States is noteworthy in this connection. It is estimated 
that ]Sew York alone requires annually about 45,000,000 boshelB of 
grain besides what is raised within her own borders. In the New En- 
gland States the deficit of home production is still greater, while even 
in the agricultural States of Pennsylvania and Maryland tbe bread-orops 
fall short of the demand upon them. Southern wheat-production is BtiHL 
on too small a scale to meet home necessities, and hence, thoafi^li Bome 
choice brands of flour and wheat are sent to the eastern markets and 
to Europe, a much greater amount is received from the Northwest. 

In the distribution of this east-bound trafiic the changes not^ in the 
annual report of this Department for 1875 continued to operate through 
1876. The encroachment of rail-routes upon water-routes was still more 
narked. The competition was very sharp, greatly narrowing the profits 
<£ the carrier. From Chicago to New York the rates of lake nnd oanal 
mnsport, via Buffiilo, during the navigation season of 1876, averaged 
^.58 cents per bushel for .wheat weighing 60 pounds per bushel, and 8^ 
'«nts for corn weighing 56. Bail-transportation between the same 
iOints for grain of all sorts and grades averaged 13.5 cents per bushel 
roir \ r>vi >ri to May 5, arid 12 cents from May 6 to December 18 ; after 
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tbe close of the water-routes the tariff was raised to 18 cents. The rail- 
rates from BafFalo to New York were, in several instances, less than the 
canul-char^es, which averaged 6.68 cents per bushel for wheat, and 6.02 
cents for corn irom Buffalo to New York. In 1876 the State toll on wheat 
was 0.0207 cents per bushel for wheat and 0.0193 cents for corn. During 
the current year these rates have fallen to 0.01035 cents for wheat and 
0.00905 cents for corn. Thecomparativecostperton of transporting wheat 
from Chicago to New York by lake and canal was $3,193, and for corn 
83.093 ; the all-rail route averaged $4 for each. From Chicago to Buf- 
falo, by lake, the charges were $0,967 and $0.943 ; from Buffalo to New 
York, $2,226 and $2.15. The canal-rates included the insurance paid by 
the carrier ; on the lake the owuer insured his own freight. Deducting 
canal-tolls, the carrier realized only 7.4 cents per bushel for transport- 
ing grain 1,419 miles against 30.3 cents in 1867. Water-freights have 
steadily declined ever since 1872. Including lake-insurance, transfer, 
and reshipment, the water-rates involved a cost nearly, if not quite, 
equal to the average rail way -charges. The rail-routes presented specific 
advantages to shippers, such as greater dispatch, a smaller interest on 
ventures, and less liability to decay by heating. Both rail and water 
routes suffered from the great disproportion between eastward and west- 
ward bound freight, as the heavy agricultural products of the West re- 
quired at least three tons for every one of the lighter wares of the East. A 
wide margin of profit on the east-bound freight was therefore necessary 
to make up the enforced loss of running so many empty cars westward. 
This disproportion was formerly as 4 to 1, but an increased demand for 
eastern products, especially coal, has reduced the disproportion. The 
increase of western population annually requires an increased import of 
eastern manufactures, which tend still further toward an equilibrium. 

The reduction of lake and canal charges would have entirely destroyed 
the competition of this line but for the great improvements in trans- 
portation. Lake-vessels of 1,000 to 3,000 tons have driven the old fleet 
of 500-ton schooners out of the trade. Barges, also, have been intro- 
duced, vessels furnished with just enough rigging to enable them to take 
care of themselves in case of being accidentally turned adrift. A pow- 
erful tug-steamer transports from four to six of these barges loaded with 
150,000 to 200,000 bushels of grain. These barges being graduated to 
the requirements of the New York canals, finally deliver their freight at 
tide- water without transshipment, thus saving heavy charges at Buffalo. 
The monetary panic that has depressed business for nearly four years 
deprived the railroads of a large proportion of their carrying trade, 
especially west-bound freights. Our foreign import-trade fell off enor- 
mously, and western demand for eastern and European products has 
greatly declined. To compensate this loss, and to give employment to 
the enormous rolling-stock that had been accumulated by the railway 
lines, the latter enlarged their facilities and presented additional induce- 
menta for the shipment of western produce. The advantages of direct 
shipment to southern markets, and the removal of expensive transship- 
ments of grain, made this method of transport more profitable to ship- 
pers than a considerably lower rate by water. It was found that grain 
in cars was much less liable to injury from heating than when stored in 
the damp holds of ships or in the immense bins of warehouses. The 
combined rolling-stock of the competing lines of railway-transport 
amounted to nearly 60,000 cars, capable of transporting 1,200,000 tons 
each trip. The Baltimore and Ohio and Pennsylvania Central Roads 
have shorter lines but heavier grades than the New York routes. Pre- 
vious to February, 1876, the schedule of freight-charges was $2 per ton 
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less to Baltimore and $1 per ton less to Philadelphia than to K'ew York 
on all eastern-bound freight from competing points in the West. A 
drawback of 60 cents per ton was also allowed on corn exported making 
the cost of placing western com on shipboard at Baltimore 7.28 cents 
per bushel and at Philadelphia 4.24 cents less than Kew York, while 
the ocean-freights showed scarcely any perceptible differences. These 
discriminations, with other expedients by the southern lines, drew an 
immense amount of trade from quarters that had formerly patronized 
the New York roads. The eastward movement of flour and grain by 
lake and canal via Buffalo fell from 50,854,076 bushels in 1873 to 
27,773,977 bushels in 1876, or nearly one-half. The cost of winter-trans- 
port in the more genial southern railway belt is an important advants^e, 
of which the Baltimore and Ohio and Pennsylvania Central lines have 
availed themselves to the utmost. The erection of large elevators at 
Baltimore and Philadelphia, and the general enlargement of facilities 
for foreign shipment at these two cities, have given special inducements 
to the grain-shippers of the West to choose these shorter lines to sea- 
board. How long this competition between rail and water rontes will 
continue is a matter of speculation. During the year, shippers began to 
complain of lack of accommodations. It was stated that several of the 
railways were storing their cars on side-tracks and refusing to famish 
facilities for transport except at higher rates. It was urged that the 
necessity of hauling so many extra cars westward, added to the cost of 
eastward transport, left no margin of profit, if indeed it did not entail a 
loss. 

The supremacy of New York as an outport of our foreign trade in 
cereals is rapidly waning. In 1876 she retained bat 48 per cent, of a trade 
which she once practically monopolized. How this will be when business 
shall have renewed its tone and our foreign-import trade its^former rel- 
ative dimensions, it is impossible to predict. The other great Atiantic 
ports are making strenuous efforts to retain and to enlarge that portimi 
of the export trade which they have secured. New York capitalists have 
had their attention challenged to this great loss in their trade by the city 
press. The immense cost of transporting freight across Manhattan 
Island, which is alleged as one of the special difficulties at tlus point, 
estimated by the Shipping List at $26,000,000 per annum, is a tax npon 
the city trade which is difficult to understand, considering that a water- 
transport around the city is practicable, and that, if necessary, exports 
could be shipped from elevators on the west bank of the Hudson. 

The tendencies to centralization of trade seem to have reached their 
limit, and now opposite tendencies begin to prevail. The indications of 
the present are that the opening of new grain-fields in the South and 
West will place our production in different relations to the lines of oom- 
ihunication, and will cause a greater diffusion of this important traffic 
to different outlets at various points on our Atlantic coast. 

The statistics of our leading grain-markets are given herewith. 

NEW YOEK. 

The aggregate receipts of grain, flour, and meal at New York daring 

876 were 95,610,563 bushels, against 91,685,800 in 1875, an increase of 

^1 per cent. Of this aggregate, 49.97 per cent, were wheat and floor, 

gainst 57 per cent, in 1875 ; the actual decline of these items was 

^ 620,934 bushels, or 12.28 per cent, from the receipts of 1876. Oom 

id c< — ^p«,i constituted 28.92 per cent, of the receipts, against 26 per 
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cent* in 1875, showing an iucreaso of 4,G2G,023 bushels, or 20 per cent., 
in the actual receipts of those articles. Oats constitated 12.81 per cent., 
about the same as in 1875, bnt the actual quantity received shows an 
increase of 1,615,187 bushels, or 15.19 per cent. Barley increased 
2,068,934 bushels, or 44 per cent, and rye 1,325,463 bushels, making its 
receipts about five times those of the preceding year ; the receipts of 
barley constituted about 7 per cent., and those of rye about 2 per cent, 
of the total receipts, against 5 per cent, and 1*} per cent, the previous 
year. 

The total exports of 1876 were 53,568,157 bushels, against 49,976,097 
in 1875, an increase of 7.2 per cent. Of this aggregate 65f per cent, 
were wheat and flour, against 72 per cent, in 1875, showing an actual 
decline of 2,032,818 bushels, or 5 per cent, from the previous exports 
of the same articles. Com and corn-meal constituted 32.84 per cent, 
of the total cereal export, against 27 per cent, in 1875, showing an actual 
increase of 4,921,682 bushels, or 27.9 per cent, over their previous export. 
The rye export amounted to 2^ per cent, of the whole, showing an 
increase of 1,129,529, or live times the aggregate of the previous year. 
The oats export was about 1^ per cent, of the whole and four times the 
oats export of 1875. Barley exports were quite insignificant. Of the 
two last named grains, nearly the whole receipts were required for city 
consumption. 

The movements of grain, flour, and meal for the last five calendar 
years were as follows : 



Products. 



Floor barrels 

Wheat basbels 

Cor a - l eal barrels 

Coca busbels 

Floor a&d wheat. . . .bushels 

Cora and meal do... 

Oats do... 

Bjo do... 

Birkj do... 

IMal 



1&73. 



Seoeipts. 



3,043,907 

10,938,433 

178,150 

40,800,939 



31,453,968 

41,513,539 

12,442,127 

491, 851 

3,964,441 



Exports. 



1673. 



neoeipts. 



1,202,792 

13,299,320 

144,530 

25,652,603 



19,313,280 
26,234,723 

32,718 
623,355 

17,402 



89,864,926 I 46,221,478 



3,546,568 

35,559,870 

211,501 

24, 576, 345 



53,292,710 

25,422,709 

11,235,420 

995, 447 

2,444,206 



93,300,492 



Exports. 



1, 655, a3l 

27, 801, 829 

136, 084 

15, 410, 7«7 



36, 078, 484 
15,961,123 

49, 573 
1, 06<J. 140 

40,040 



53,198,360 



1874. 



Beceipts. 



4,017,207 

41,817,215 

178,839 

29,3^,000 



61,903.250 

30,044,356 

10, 792, 919 

592,114 

2,770,000 



106, 102, 039 



ExporUk 



2,462,723 

33,541,740 

176,393 

26,447,807 



45,855,380 

27,253,379 

122,528 

641,661 

3.560 



73,876,508 



Prodaots. 



1875. 



1876. 



i Heceipta' 



, barrels 

Wheat bushels 

Obta-neal barrels 

Cora basbels 

Fkmr aad wheat bushels 

Cora ana meal do — 

Oats do... 

Ejo do — 

Barley do 

Total 



3. 941. 331 

34, 214, 768 

131,885 

23,488.707 



53,921,423 

23,016,247 

10,636,078 

301,654 

4, 710. 598 



91.686,000 



Exports. Kccolpts. Exports. 



1,953,067 

26, 193, 693 

118,257 

12,955,523 



I 



35.962,028 

13, 668, 553 

13S,50S 

206,898 

IIU 



49, 970, 097 



4, 051, 063 

27, 042, 1C4 

168,277 

26,899,162 



1, 914, 183 

24,358,295 

178,221 

16,877,251 



47, 300, 489 

27, 652, 270 

12,251,265 

1,627,007 

6,779,532 



33,929,210 

17,590,135 

624, 431 

1,336,423 

87,953 



95,610,503 I 53,568,157 



BOSTON. 

Flour.— The receipts of flonr dnriug 1870 were 1,830,985 barrels, an 
increase from the previons year of 190,013, or over 12 per cent. ; ship- 
mentSy 268,093 barrels, a decrease of 3,077. Prices of the highest grades 
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of flour were quite firm during the whole year. For local trade the best 
products of western mills are in constant requisition, and brands that are 
reliable, that I'ully maintain their standard, will always meet with ready 
sale, commanding from 25 to 50 cents per barrel more than brands 
whose leputatiou is not well established. The best patent flours sold 
at $8.50 to 810 ; the best Saint Louis and Illinois, $8 to $9 ; the best 
Ohio, Indiana, and Michigan, $6.50 to $7.50. Inferior floars are either 
exported abroad or shipped coastwise. 

Wheat — Receipts of 1876, 504,767 bushels, or less than half of those 
of 1875 J shipments, 112,915 bushels, against 784,941 in 1875. The wheat 
trade of Boston has been of a fluctuating character, and has always 
been limited in extent, compared with other great markets. Of wheat 
and flour together the receipts of 1876 amounted to 9,689,092 bushels, 
an increase of 464,723, nearly as much as all receipts of raw wheat ; ship- 
ments, 1,453,380 bushels, a decline of 687,411. Boston being almost 
exclusively a consuming market, the proportion of flour to grain is 
constantly increasing. 

Corn.— Receipts of 1876, 9,005,375 bushels, a gain of 3,669,035, or 
over 68 per cent.^ shipments, 4,160,817 bushels, a gain of 2,609,041, or 
168 per cent. The extreme annual range of prices of corn for ten years 
past was as follows : 1867, $1.10 to $1.60; 1868, 95 cents to $1.42; 1869, 
80 cents to $1.35 ; 1870, 78 cents to $1.25; 1871, 72 to 93 cents; 1872, 
64 to 81 cents; 1873, 60 to 90 cents; 1874, 82 cents to $1.06 ; 1876, 65 
to 93 cents ; 1876, 58 to 75 cents. The corn-meal trade of Boston shows 
the receipts of from 80,000 to 100,000 barrels, the shipments taking 
nearly the whole of the receipts. 

Oaf«.— The receipts of oats during 1876 were 2,622,150 bushels, a de- 
cline of 211,304, or nearly 8 per cent., the receipts being mostly for 
local consumption. The exports are too small to attract the notice of 
local statisticians and journalists; the range of prices in 1876 was 
irom 30 to 58 cents per bushel, against 41 to 82 cents in 1875, and 62 to 
72 cents in 1874. 

Eye, — Receipts of 1876, 34,594 bushels, an increase of 6,716 over 1875 ; 
the receipts being mostly for local consumption ; no shipments are 
noted. Prices ranged, in 1876, from 75 cents to $1 per bnshel; in 1875, 
from 95 cents to $1.25 ; in 1874, from $1 to $1.25. 

i5ar?c2/-— l^^cceipts of 1876, 798,689 bushels, an increase of 268,150 
bushels, or 50 per cent.; no shipments noted. 

The grain movements of the last five years were as follows : 



Prod act a. 



Floup barrels. 

tVhcat biiHhcIs . 

Oorn-meal barrels . 

"'^m bushels, 

Thoat ami flour bushels, 

^orn and coru-meal. ..do — 

>ut8 do . . - 

'j'c do — 

"^rloy do — 

jLOtal 



1872. 


187a 


1874. 


Reoeipta. 


Shipments. 


neceipts. 


Shipments. 


neceipts. 


Shipments. 


1, 58G, OIT 

40J, 426 

91, 5:J8 

5, 090, 735 


217, 586 

151, 860 

. 63, 832 

1, 673, 769 


1, 795, 272 
880, 747 
120.296 

3,538,363 


231,361 

486, 128 

84,926 

162,739 


1,890,487 

1,362,017 

97,938 

3, 303, 641 


287,718 

1,0(13,306 

78,5m 

380,854 


t».:«il.51l 

5, 456, 907 

% 725, 04 1 

13,<«3 

r>39, 038 


1, 239, 790 
1,929,097 


9, 857, 107 

4, 039, 547 

3, 663, 364 

33,335 

332,849 


1, 642. 933 
502,433 


10, 814, 433 

3,691,793 

3,037,209 

34.S73 

418,615 


2,600.95s 
685,308 


















17, Or.rf, OiO 


17.026.202 




17,996,403 
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Prodacts. 



r 



Floor barrels . 

VTheat bnsbols. 

Cora-meal barrels. 

Com bnsbcls. 

Whtttandflonr bushels. 

Com and corn-meal do 

OaU do.... 

Rye do 

Bailey do.... 



1875. 



Roceipta. 



1, C37, 97-2 

1,035,109 

84, lOH 

5.346,340 



9,204,909 

5, CfiS, 772 

S.t<33,544 

27,878 

530,539 



Total 18,299,703 



ShipmentB. 



271,170 

7H4, 941 

73,848 

1.551,776 



2. 140, 791 
1, 847, 168 



1876. 



Kccoipts. Shipmcnta. 



1, 83(^, D.s') ' 

504,707 , 

Hl,2H5 I 

9,005,375 ! 



268, C93 

112,915 

90,106 

4, 160, 817 



9, 689, 692 

9, 331, 435 

2, 623, 150 

34, 594 

798,689 



1,453,380 
4,521,241 



22, 476, 560 



The year 1876 shows the largest receipt of cereals on record. The 
increase, however, is chiefly in flour, com, and barley, and is mostly to 
snpply the demand of an increased local consumption. 



PHILADELPHIA. 

The flour and grain trade of Philadelphia exhibits a marked increase of 
Tolome, the receipts of 1876 amounting to 40,573,880 bushels, the largest 
aggregate in the history of the city. A considerable increase in flour is 
especially noticeable, which was due, most probably^ to the increased 
consumption of the city for the subsistence of visitors at the great Cen- 
tennial Exposition. Wheat and barley fell ofT, but corn, oats, and rye 
were marketed in greatly increased quantities, especially corn, of which 
the receipts were nearly triple those of 1875. 

Flour. — The flour trade of 1876 was on the whole satisfactory to deal- 
ers, the receipts amounting to 970,781 barrels, against 922,190 barrels 
in 1875. The manufactures of the mills in and around the city amounted 
to 532,000 barrels, against 587,390 in 1875. The exports were 192,433 
barrels, valued at $1 ,295,910, averaging $6.76 per barrel ; the exports 
of 1875 were 160,748 barrels, valued at $943,107, averaging $6.86 per 
barrel. The greater part of this export goes to either the United King- 
dom or its colonies, especially the British West Indies. An increased 
demand is also noted from South America and the West Indies gener- 
ally. Patent flours from the Northwest are becoming quite popular in 
city consumption. Spring- wheat flour, since the recent improvements 
in its manufacture, has rivaled, if not surpassed, the finest brands of 
winter-wheat, and now commands the highest market price. Phila- 
delphia, with increased facilities of transportation, is annually attract- 
ing a larger portion of this production. The mills of Philadelphia and 
its vicinity have also increased in number and efliciency. They sold 
more flour in 1876 than in any former year, though the number of bar- 
rels manufactured was not quite equal to that of 1875. The aggregate 
capacity of the city mills is estimated at 2,500 barrels in each twenty-four 
hours. Allowing sixty days in each year for repairs, there will remain 
about 250 working days, giving an aggregate production of 625,000 barrels 
per annum. The production of 1876, then, felUess than 15 per cent, short 
of the running capacity of the machinery. The grades of flour manufac- 
turedin Philadelphia have a wide range, but the bulk is made from prime 
red and amber wheat The exports to South America and the West Indies 
are generally Pennsylvania and southern red and amber. Some spring- 
wheat is mixed with winter- wheat in the manufacture of low grades for 



184 REPORT OP THE COMMISSIONER OF AGRICULTURE. 

the British markets. Prices raled low daring 187C. ^nperfine opened at 
$4 to $4.37J ou the 1st of January, fell to $3.25 to $3.50 Jane 1, bat ral- 
lied gradually to $3.50 to $4 December 1 ; Pennsylvania extra to choice 
ranged from $3.75 to $G.25 in August and September to $4.50 to $6.75 in 
January; western extra to choice from $4.25 to $p.GO in March to $6.25 
to $8 in June. 

Wheat — ^The receipts of wheat fell ofif considerably, being 4,485,000 
bushels in 187G, against 5,550,800 bushels in 1875. The decline is attrib- 
uted to the smaller number of direct orders from Europe. The qaality 
of the receipts was mostly very good, the bulk being Pennsylvania and 
southern red and amber, which are great favorites with Philadelphia 
millers. Western red winter No. 1 and No. 2 were also received in con- 
siderable quantities and of superior quality. The western wheat trade 
has greatly increased of late years. Spring-wheat seems to be but littie 
known in the market, from the fact that no quotations of prices are 
extant. Winter red ranged $0.70 ® $1.17 in August to $1.15 ^ $1.42 in 
June; amber, from $1.18 ^$1.22^ in August to $1.50 <S> 1.55 in May;. 
white, from $1.20 ^ $1.30 in August to $1.50 ^ $1.58 in April. 

Cam. — ^The receipts of com rose from 7,130,000 bushels in 1875 to 
20,261,075 bushels in 187G, and that grain now stands at the head of the 
cereal products marketed at Philadelphia. With short supplies of wheat 
in the Old World in several years past, the use of com as human aliment 
has become more general. The exports amounted to 16,790,691 bushels, 
valued at $10,448,938, or nearly one-ffth of the aggregate valae of the 
total foreign exports of the city. The exports tcom Philadelphia are 
mostly to the United Kingdom, but an increasing amount is amioally 
shipped to Portugal and to Northern Europe. Italy used to import alcohol 
from the United States, but lately she has found it cheaper to import oar 
corn and distil the spirit upon her own soil. Philadelphia has prof- 
ited by this new trade movement. Prices were steady daring the year, 
ranging from 51 <g) 57 cents per bushel in September to 56 ® 68 cents in 
January. Of corn-meal the export amounted to 25,510 barrels, valued 
at $81,096, against 26,307 barrels, valued at $108,956, in 1875. 

Oats. — ^The receipts of oats also showed a great increase, amounting to 
4,484,000 bushels, against 3,820,400 bushels in 1875. Prices took a wide 
range, opening January 1 at 43 ^ 50 cents per bushel, and gradually fall- 
ing to 28® 41 cents December 1. The exports amounted to 861,176 
bushels, valued at $355,783 ; in 1875 the export was only 33,800 boshels, 
valued at $22,104. This is one of the numerous facts illustrating the 
success of the late cfiorts of the business men of Philadelphia to secore 
a larger portion of the cereal trade of the country. The oate crop of 
1876, from which the exports of the latter part of the year are mostly 
derived, was about 10 per cent, short of the crop of 1875 : yet in spite 
of the shortened domestic supply, Philadelphia increased ner export 
rwenty-six fold. 

Rye. — The receipts of rye also show an enormous rate of increase, 
rising from 187,550 bushels in 1875, to 679,100 bushels in 1876. The ex- 
ports were 431,223 bushels, valued at $345,807. The exports of rye in 
1875 were too insignificant for even an ofHcial record. The exports of 
*ye-flour amounted to 766 barrels, valued at $3,80,4, against 543 barrels, 
alued at $2,91,7, in 1875.. llye oi)ened at 88 <S) 90 cents January 1, rose 
♦ $1.25'2)$1.50 in May, and fell to 68® 75 cents in Kovember. 
Barley. — The receipts of barley were 1,329,200 bushels in 1876, against 
^•♦52,700 bushels in 1875. The exports of both years were too smiEdl to 
attract at^^^'ntion. All the barley brought to this market is for brewing, 
mri hi>not the ^^nQ1- qnal'Hpq <irA in constant request, the receipts being 
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mostly absorbed in the maiiQfactura of beer, either in the city or its 
immediato neighborhood. Prices, January 1, were $0.70^81.35 per 
bushel ; became nominal in June, were quoted at 55^ 95 cents in July, 
and rose to 60 ® 95 cents December 1. The brewers prefer malt of their 
o?m manufacture, or malted in the city malt-houses ; but Canadian, 
northern, and western malt was marketed in large quantities during the 
year. 

The receipts (not including the product of the city mills) and exports 
of flour and grain were as follows : 



ProJaets. 


1873. 


1874. 


187S. 1876. 

1 


HecciptB. 


Exports. 


Receipts. 


Exports. 


Receipts. 


Exports. 


Receipts. 


Exports. 


Floor ..bl^ 


954.680 

4, 372; 800 


143.386 
1,938,310 


915,636 
5,471,700 




933,190 
5,550.800 


160.748 
3,302.054 


970, 781 
4.485,000 


192,433 


WImm ...... .biis!i. 




2.989.704 








Floor and wbeftt, 
Inulifils .......... 


9,140,200 
8; 233. 400 
5^980,565 
870,600 
1,066,392 


2,650.240 
2,00)2,368 


10,049,880 

^OS4,700 

4,71^000 

210,191 

1,236,3^3 




10,161,750 

7,130,000 

3,880,400 

187,550 

1,653,700 


4.105,794 

4,601.586 

33,800 


9.338.905 

^.261.675 

4,484.000 

679,100 

1,329.200 

30; 092. 880 


3.951,869 


Corn ........ .Imflh- 




16,790.691 






861,176 


Bje do.. 

Bariey do.. 






431,223 


















Total , , 


H 097, 157 




•22, 156, 163 




22, 953; 400 

















BALTIMORE. 

The receipts of floar and grain at Baltimore during 1876 show an in- 
crease of nearly 60 per cent, compared with 1875, and nearly 50 per cent, 
compared with the great grain year of 1874. The increase is mostly in 
com ; the other items, excepting rye, show a decline. The most of this 
trade consists in flonr, wheat, and corn. 

FUnar* — The Baltimore Flonr and Com Exchange reports the aggregate 
receipts of 1876 at 1,389,538 barrels, against 1,391,843 barrels in 1876, 
a decline of 2,305 barrels. This report does not inclnde the coasting- 
trade with Bichmond, Ya., which in 1876 is estimated at 65,000 barrels, 
making the total receipts 1,454,538 barrels. Of the receipts, 321,852 were 
reported as contributed by the city mills, an aggregate which i s considered 
as considerably below the trnth. It shonld probably be placed as high as 
400,000 barrels. Shipments to home points are not given. The foreign 
exports of 1876 amonnted to 426,094, a decline of 6 per cent, from the 
figotes of 1875. Of the exports of 1876, about 5S per cent, went to 
Soath America, 24 per cent, to the West Indies, and the remainder 
mostly to Europe, Great Britain taking 61,032 barrels. The character 
of the flour made by the Baltimore mills was fully maintained during 
the year. The wheat crop of the neighboring regions, upon which the 
city mills mostly depend for supply, was remarkably good, and the manu- 
facture carefully conducted. The market ruled low for inferior brands 
during most of the year, but improved toward the close, rising full $1 
per barrel above previous minimum quotations. High grades of city 
mills manufacture fluctuated with the cost of wheat. During the first 
three months the price ranged from $6.50 fS> $7 per barrel, rising in May 
to $8, when a decline set in, which culminated in October at 86.25 fa> 
$%JM per barrel; a subsequent rise brought prices to $7.25 ^ $7.50. 
Howani-street superfine opened at $4.25 ^ $4.50 per barrel, declined 
late in the summer to $3.75 ^ $4, and rose in December to $4.50 ^ $5. 
Western extra opened at $4.50 ® $5.25, fell to $3.50 /g) $4.25 late in the 
season, and rose to $5.25 ^ $5.50 in the middle of December. 
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Wheat. — ^The receipts of wheat during 1876 were 3,945,247 busbels, a 
decline of 464,423 bushels, over 10 per cent., from the receipts of 1875, 
The forei^ exports amounted to 1,659,861 bushels, a decline of 19 per 
cent. At the beginning of the year the stock left over from 1875 in the 
hands of millers and dealers amounted to 311,043 bushels, which, added 
to the current receipts, made the total stock in the market during the 
year 4,256,290 bushels. Of this amount, about 2,000,000 bushels were 
ground by the city mills, 1,659,861 bushels exported to foreign countries, 
about 100,000 bushels shipped coastwise or to millers of neighboring 
districts, with 247,856 bushels left in the elevators, and 248,573 in the 
hands of millers and dealers or on shipboard. The crop of 1875, in 
regions dependent upon the Baltimore market, was considerably short- 
ened, which caused a reduction in the receipts of the first six months. 
The crop of 1876 being larger, the receipts were more abundant and of 
better quality. Southern red wheat, on the 1st of January, was quoted 
at $1.35 © $1.45 per bushel. It showed a rising tendency through the 
winter and spring, reaching 81.40 ® $1.50 in May. Subsequently it 
declined as the prospects of the crop around Baltimore became more 
cheering, falling to $1.18 ® $1.22 in August, but rallied to the opening 
figures at the close of the year. Southern white exhibited about the 
same range of fluctuations, opening and closing at $1.45 ^ $1.55. Of 
wheat, and flour reduced to wheat, the receipts amounted 10,892,937 
bushels, a decline of 1,351,288, or 11 per cent., from 1875. 

Corn. — Receipts, 24,684,230 bushels, an enormous increase over the 
receipts of 1875, which embraced but 9,567,141 bushels. This increase 
gives Baltimore the leadership in the com trade among the distributive 
markets on the Atlantic coast. It results from a judicious manage- 
ment of the immense railroad facilities centering at Baltimore in offer- 
ing difi^ierential rates of transportation for through freight. Daring the 
last seven months of the year the Baltimore and Ohio Kailroad, compet- 
ing with rivals farther north, put down the tariff on transportation to 
17^ cents per cental from Chicago to Baltimore. Of the receipts, about 
3,000,009 bushels came by the Chesapeake Bay. The stock on hand at 
the opening of the year was 155,385 bushels, which, added to the 
receipts, amounted to 24,839,015 bushels. This aggregate was disposed 
of as follows : Exported to foreign countries, 20,953,724 bushels ; ex- 
ported coastwise, 600,000 bushels; ground by city mills, 250,000; taken 
by distilleries, 350,000; taken for local wants, 1,200,000 ; stock left in 
elevators, 1,038,650 ; stock left in hands of millers and others and on 
shipboard, 447,241. The prices of southern white corn were uniformly 
lower than in 1875. The year's quotations opened at 48 ® 65 and closed 
at 55 ® 56, the maximum, 62 fS> 63, being reported in April and May. 
Southern yellow averaged about the same. 

Oate.— .Kccoipts, 810,212 bushels, a decline of 167,302. The receipts 

were nearly all taken for home consumption, the shipments being too 

small to bo worthy of notice. The receipts were cut down by a failure in 

the demand, caused by the inferior character of the crop as well as by the 

nbundanco of the hay crop of 1876, which largely superseded it as a 

^ceding material. Prices were uniformly lower than during 1875; 

January 1, the quotations were 40 ^ 50 cents; they gradually subsided to 

'^0 ^ 36 November 1, with a partial reaction toward the close of the year. 

Kyc— Receipts 1 12,160 bushels, an increase of 37,631 bushels, or 50 

)cr cent., over 1875. The annual receipts of the last few years show 

n^at variations, showing a fluctuating relation between supply and 

iemand. Greater storage facilities for this branch of the grain trade^ 

h *s bongri^f vcild ftniar<rA the local cousumptiou, aud induce a profit- 
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able foreign-export trade. Prices Bhaw a marked reduction all throngh 
the year. January opened at 78^85 cents, but quotations fell to 51® 55, 
September 1, with a sabseqaent reaction, which carried them nearly np 
to their opening figures at the end of the year. 

Barley. — ^No receipts of this grain are noted in the commercial reports 
of Baltimore. 

The following table represents the flour and grain movements of the 
last five years : 



Prodacts 



Floor barrels 

Wbeftt Imahels 

Floor and -vrheat . . Imshels 
Cora ....... ......... do . . 

Oats do.. 

Rye do.. 

Ibtol 



187S. 



Receipts. 



1,175,967 
2, 45G, 100 



8.335,935 

9,045,465 

1, 959, 161 

90,038 



19, 431, 499 



Foreij^ 
shipments. 



283,553 
88.025 



1, 500. 700 
5,157,235 



1873. 



Receipts. 



1, 312. 612 
2, 610, 917 



9, 373, 977 

8,330,449 

1,255,072 

100, 519 



19,060,017 



Foreljfn 
shipmeuts. 



359.566 
1, 158, 097 



2,955,927 
6, 003, 618 



1874. 



Receipts. 



1, 560, 997 
6, 456. 834 



14.261,819 

9, 355, 567 

1, 149, 188 

118,634 



24,885,208 



Foreign 
shipments. 



474. 758 
3,556.848 



5,930,638 
5,959,757 



Products. 



Floor barrels 

Wheat boshels 

Floor and wheat boshela 

dxm. do.. 

Oats do.. 

Bje do.. 

To(taI 



1875. 



Receipts. 



1, 391, 843 
4.409,670 



11,368,885 

9, 567, 141 

977,514 

74,529 



Foreign 
shipments. 



453.000 
2. 046, 430 



4.311,430 
6,989,807 



21, 988, 069 



1876. 



Receipts. 



1,389,538 
3, 945, 247 



10, 892, 937 

24,684,230 

810,212 

112,160 



36,499,539 



Foreign 
shipments. 



426,094 
1,659,861 



3,790,331 
20, 953, 724 



CINOINNATT. 

The statistics of the flour and grain trade of Cincinnati are compiled 
chiefly from the annual reports of the chatpber of commerce, and 
represent " commercial years ^ instead of calendar years. The report 
for the twelve months ending August 31, 1876, of course, shows but a 
smaJ] portion of the crops last harvested, and embraces mainly the 
crops of 1875. The flour trade during the last commercial year was 
very unsatisfactory both to millers and dealers. The wheat crop in 
many districts dependent on the Cincinnati market suffered serious 
disaster during the growing and harvest season of 1875, which not only 
redact the amount of flonr marketed, but rendered much of it very 
unsound. This is especially true of wheat in Ohio and Indiana, where 
destructive floods were numerous during the summer of 1875. The 
trade in raw grain, however, shows the same steady increase in the last 
commercial year that characterized it during several preceding years. 
Cincinnati, which has long been a largo consuming market, is 
annually extending its distributive trade. This extension is partly the 
result of favorable railroad prices of transportation, while on the other 
hand the enlargement of the volume of that trade tends to perpetuate 
those favorable terms. Elevating machinery is being brought into play 
for the handling of grain, and all the modern improvements of a great 
grain miurket are in progress of construction or in contemplation. The 
Cincinnati Southern Bailroad, now under construction, will open a still 
wider field of commercial enterprise, giving access to many southern 
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interior markets with which Cincinnati traders have now no direct 
relations. 

jptowr.— -Keceipts of 1875-'76, 636,504 barrels, a decline of 61^074 bar- 
rels, or nearly 9 per cent., from the previous twelve months. Shipments, 
396,217 barrels, a redaction of 77,243 barrels, or 16 per cent. The amonnt 
of unsound flour received was greater, perhaps, than during any previous 
year, on account of the poor wheat-crops of 1875. To meet the defi- 
ciency, winter-wheat from Michigan and Northern Ohio, which usnaUy 
sought other markets, was imported by the millers ; but the success of this 
expedient w^as by no means remarkable. An increased amount of spring- 
wheat flour from the Northwest was marketed here, and an increased de- 
mand for this article by bakers and families for home consumption was the 
result. The better grades of winter- wheat flour steadily gained ground 
in public favor; even the poorer classes are preferring high grades. 
Poor flour was abundant during the year, realizing but a limited demand 
for shipment, especially as Cincinnati prices were relatively higher than 
those of many other markets. The increased consumption of high grades 
left a smaller surplus for shipment. For these reasons and others, the 
shipments fell off in greater proportion than the receipts. Very little of 
speculation disturbed the regular course of the trade. The market dur- 
ing the year was languid. During the months immediately following the 
harvest of 1S75 there was some activity, but this subsided after it was 
found that the reports of bad condition of the crop were greatly exag- 
gerated. During the last five years family flour averaged $7.32 per barrel 
in 1871-'72, $7.46.8 in 1872-'73, $6.60.4 in 1873-^74, $5.43 in 1874-?75, 
$5.52.3 in 1875-'76. Extra flour, during the same years, respectively 
averaged $7.14.6, $7.15, $6.25.5, $5.18.3, and $4.65.6^ superfine, daring 
the same years, averaged $6.06, $5.56J, $5.06:|, $4.41.7, and $3.90. 

Wheat — ^The crop of 1875 was inferior, but a large surplus remained 
from the excellent crop of 1874 in first hands, which came into market 
iu such quantities as to prevent a great rise in prices. It was also mixed 
with the imperfect new grain to improve the quality of the flour, bat a 
considerable portion of the latter was found entirely unfit for milling, 
and hence was thrown into the feeding-trough. As the harvest of 1876 
approached, the fine prospects of the crop greatly depressed the price of 
the old one. The demand, however, was good during the whole year. 
The receipts were 1,052,952 bushels, a decline from the preceding year 
of 82,436 bushels, or over 7 per cent. Shipments, 558,252 bushels ; a 
decline of 42,370 bushels, or 7 per cent. As but little wheat was author- 
itatively graded during the year, it is difficult to compare prices. Sales 
were generally made by sample, and the average on the full range of 
samples was $1.10,17 per bushel, against $1.16,6 the preceding year. 

Com, — ^The corn trade exceeded that of any previous year, receipts, 
4,115,564 bushels, an increase of 420,003 bushels, or over 11 per cent; 
shipments, 1,028,325 bushels, an increase of 432,410 bushels, or 72 per 
cent. The crop of 1875 was very abundant, but in many regions de- 
pendent on the Cincinnati market it had not been secured in veiy 
good order, and hence it presented a very inferior quality. As bat a 
"^mall proportion could be graded as Ko. 2, a new grade (No. 3.) was 
established *by authority of the chamber of commerce. At the open* 
mg of the commercial year the market showed considerable streDgth. 
irime mixed ear being quoted at 70 to 71 cents per bushel ; bat all 
hrou£:h the year prices declined, with some ])artial reactions. The closing 
^notations were 44 to 47 cents. The annual average prices of this kind 
*^ com for the last five commercial years, respectively, were as follows: 
571-^72, 4r^ n^nts; 1872-'73, 42.6 cents; 1873-74, 60.5 cents; 1874-75, 
--^n^: .ATifA 875-'76, 51.62 cents. 
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Oais. — ^Notwithstanding the comparative failure of the oats-crop of 
1875 in Kentacky and Southern Ohio and Indiana, the trade in this grain 
showed threat enlargement. The receipts were 1,441,158 bushels, a gain 
of 117,778 bashels, or nearly 9 per cent. Shipments, 321 J55 bushels, a 
gain of 128|513 bushels, or 66 per cent. Eegions generally contributing 
to other markets came in to supply the deficiency of the districts imme- 
diately around the city. The northern counties of Ohio, Indiana, and 
Illinois famished a good quality of feeding-oats, while Southern and 
GentaraL Missouri sent some less desirable. The crop of 1874 went out 
at high prices. The crop of 1875 opened at 40 ^ 52 cents for No. 2 mixed, 
bat steadily declined until nearly the close of the year, reaching 31 to 
35 cents at the end of August, 1876. The average price of this grade was 
38 cents, against 59 cents in the preceding year and 48.2 cents in 1873-74. 

I^ — ^Therye trade, on the whole, exceeded that of any previous year ; 
receipts, 500,515 bushels, an increase of 164,105 bushels, or nearly 50 
per cent.; shipments 178,403 bushels, an increase of 80,158, or over 81 
per cent. The supply throughout the year was abundant, but the quality 
poor, having shared in the disasters of 1875, so fatal to the small grains 
of this region. A large part of the crop of Ohio, Indiana, and Illinois was 
retomed as rejected. Its apparent lack of keeping qualities prevented 
speculation, as none desired to accumulate ^in that showed tendency to 
spoil. Bye from Wisconsin and some from^ansas and Missouri was, on 
the whole, above this suspicion, but there were exceptions. Prices for 
Ko. 2 opened at*80 ^ 82 cents, but shrunk through the whole year, with 
an occasional fitful reaction, and closed at 55 fS> 58 cents. The average 
for the year was 74.4 cents per bushel, against $1.05,8 the preceding year, 
92.9 cents in 1873-^74, and 75.8 cents in 1872-'73. The samples of the 
crop of 1876, marketed at the close of the year, were good, on the whole, 
and indications of an abundant yield caused a decline in prices. 

Barley. — ^The receipts exceeded those of any previous year, being 
1^1,944 bashels, an increase of 442,251 bushels, or nearly 40 per cent. 
Shipments, ^2,556 bushels, an increase of 149,823 bushels, or 181 per 
cent. The barley marketed was mostly inferior, but good samples came 
fitom California, Canada, and New York. The market was active and 
well supplied throughout the year. Owing to injuries from bad weather, 
very little of the barley in the market was graded. No. 2 spring opened 
at $1.16 ® $1.18, and fell off by November $1 ^ $1.10 ; No. 2 fall 
appeared in the latter part of the year, ranging from 70 to 80 cents i)er 
bashel. It was mostly sold by sample, and that which approximated 
No* 2 fall averaged $1.20 per bushel, against $1.41 the preceding year. 

The flour and grain movements at Cincinnati during the last five com- 
mercial years were as follows : 



Products. 


1871-T2. 


1872-*73. 


1873-74. 


Beceipta. 


ShipmoQta. 


Kecelpta. 


Sbipmentii. 


Iwoceiptii. 


Sbipmenta. 


Floor ............. .barrels. . 


582,930 
763,144 


410,501 
323.405 


7G5, 469 
SCO, 454 


560,829 
412, 722 


774, 916 
1, 221, 176 


* 551, 774 


\|r]|D^f InitheU . . 


783,990 






Floor and wheat . . bnshels. . 

Corn do — 

OiUa do.... 

JkJT'O ••••••••••"• ••«• ••OO. ... 

Bari^ do — 


3,676,794 
1,899.866 
1,160,053 
357.309 
1, 177, 306 


2, 375, 910 

246,032 

230,963 

110,464 

26,984 


4, 637. 709 
2; 259, 544 
1, r/20, !)79 
426,660 
1, 228, 245 


3,216,867 

324,183 

324, 718 

61.577 

37,456 


5, 095, 756 
3, 457, 164 
1, 372, 464 
385,934 
1. 064, 500 


3,542,860 

658,718 

216,660 

117,349 

90,668 


Total 


8,301,328 


2,990,953 


10,123,227 


3, 964, 801 


11,395.818 


4,636,275 




^ 
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Products. 



Flonr barrela. 

Wheat boshels. 

Flour and who-it buaheli. 

Com do... 

OatB do . . . 

Rye do . . . 

« Barloy do... 

Total 



1874-*75. 



Receipts. 



697,578 
1, 135, 388 



4,623.278 
3, 695, 561 
1,323,380 
336, 410 
1, 109, 603 



11, 08&, 322 



Shipments. 



473,460 
000,622 



2,967,922 

505, 915 

193,242 

98,245 

82,733 



3, 938, 057 



187S-*76. 



Receipts. 



636,504 
1,052.952 



Shipmsntib 



396,817 

558, ass 



4,335^472 
4,115.564 
1, 441. 158 
500,515 
1. 551, 944 



11,844,653 



2,539,317 

1.088,385 

381,155 

838; 536 

4,300,316 



CHICAGO. 

Flour.— ThG receipts of flour were 2,955,197 barrels, a gain of 329,314 
barrels, or 12^ per cent., over 1875, and the shipments 2,634,838, a gain 
of 349,725, or 15 per cent. The city mills manufactured 271,074 bairels, 
against 249,053 in 1875 ; they were kept running during the whole year 
to nearly their full capacity. The city manufacture was confined mo^y 
to three establishments. The market was generally quiet, and fre- 
quently dull. The wholesale trade, especially^ was greatly reduced. 
Formerly trade was not considered as very active unless transactionB 
involved the sale of 15,000 or 20,000 barrels per day. During 1876 few 
days exceeded 4,000 barrels, while the average of the year was not over 
3,000 barrels per day. Yet with this low average of the wholesale trade 
the sales of 1876 somewhat exceeded those of 1875. The decline in 
wholesale transactions is due to the growing disposition of bakers and 
store-keepers to order direct from the mill and thus save one set of mid- 
dlemen's profits. Much flour not handled by city operators was sent to 
Chicago to gain the benefit of the excellent inspection laws there in 
force. The increase in shipments prevented any great accumulation of 
stocks, and hence holders were not at any time under an undue pressure 
to sell. The city mills disposed of their products chiefly in direct sales 
to consumers or retail dealers. 

A great change has taken place in later ^ears in the character of the 
Chicago flour trade. The milling capacity of the Northwest has greatly 
increased. Formerly the country mills found it to their interest to send 
their stocks to Chicago, where a steady demand existed for shipment to 
the Eastern States and to £urox)e, but of later years they have estab* 
lished direct relations with the markets of consumption in the East, and 
now ship direct. The foreign export trade has been greatly affected by 
the improvements in handling grain by elevators, which have lessened 
the expense of shipping raw grain. English millers now purchase 
American wheat and largely mix it with cheaper wheats from South- 
eastern Europe and Egypt, thereby producing a flour which meets the 
great bulk of the home demand. The English mills have also exten- 
sively introduced the " middlings purifier," which enables them to ex- 
tract a larger amount of flour than formerly from the crushed grain. 
This revival of Iheflour manufacture of England has especially curtailed 
the foreign export from Chicago, shifting the demand from flour tc 
kvheat. But the decline in shipments to the East and to Europe ha£ 
'leen partly made up by an increase in local consumption and in the sup 
^)ly of neighboring regions. The spring-wheat flour of the Northwest 
^ith its recent improvements in manufacture, is encroaching even upor 
H'^ winter flour of regions farther south, and successfully competing 
-•th best white winter flour in all the leading markets of the coantiy. 
>/-n«i/iproj^ie fnrpjgu trade in bagged flour has sprung up, embrac 
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ing grades below average spriog extras* These bagged flours are 
mostly sent to Scotland and the nofth of England, where they meet 
a popular prejudice in favor of flour put up in this way. The quality 
of the floor made from the crop of 1875 was unsatisfactory, and 
especially destitute in keeping qualities. Hence there was no disposi- 
tion to accumulate stocks. This kept the market steady in small trans- 
actions to meet current wants. The mixture of old wheat with new 
caused some prejudice against the crop of 1876, but its superiority soon 
became apparent. Kansas flour declined in receipts ; its dark color over- 
balanced its other good qualities, and the demand became restricted. 
Nebraska mills have gained some reputation by samples already afforded, 
and an increasing trade In their flour is anticipated. The Department 
record of prices, compiled at the beginning of each month, shows that 
choice winter extras ranged from $6.50 to $7.87 per barrel during the 
year; patent springs, from $6 to $9 ; spring superfines, from $2.60 to $4. 
The maximum prices were in the early summer. The average price for 
the year for shipping extras was $4.75, against $4.92^ in 1875 and $5 in 
1874. Minnesota flour of all grades averaged about $5.75. 

Wheat.— The wheat trade fell oft* greatly in 1876 ; receipts, 16,574,058 
bushels, a decline from 1875 of 7,632,312 bushels, or over 31 per cent. ; 
shipments 14,361,950 bushels, a decline of 8,822,399, or 38 per cent. 
Prominent among the reasons of this diminished trade was the poor 
quality of the crop of 1875, together with the small demand for low 
grades, which constituted the greater portion of that crop. The close 
inspection which thus classified the crop was considered remarkably 
strict and deterred many shippers from passing their grain through this 
market by the fear that it would not meet the requirements of the board 
of trade. Yet, strict as it was, a large quantity of wheat graded as No. 
2 was defective in the keeping qualities required for this grade, and 
injored the reputation of the market by heating in the bin. A combi- 
nation was also formed for the shipment of the low grade wheats, repre- 
senting them as equal to Chicago No. 2, but their deficiency in keeping 
qualities prevented their export to Europe, and they lay in New York 
magazines, slowly worked off to meet the demands of local consump- 
tion. This combination, though short lived and ending in serious dis- 
aster to all ita participants, succeeded in injuring greatly the reputation 
of Chicago wheat. The market dragged heavily through the spring, 
and prices went down in consequence of exaggerated reports of the 
poor condition of the crop of 1875. Another combination during the 
summer quietly cornered the wheat-market and succeeded in bearing 
prices to a very low point, just in time to take advantage of a rise caused 
by threatening aspects of the Turkish question. A lack of transporta- 
tion facilities eastward by rail was severely felt by shippers during the 
summer and fall. These are some of the causes alleged for the dimin- 
ished wheat movement at this point. The following table shows the 
annual and monthly range and the average of prices of No. 2 spring- 
wheat during the year and for the last four years: 



^oath. 



Jannarj .. 
Fetmftiy. 

Iftfch 

April 

May 

Jnae 

July 

Aufpan — 
September 



Loweat. 


Uighcst. 
ei02i 


Average. 


e0 95 


$0 m 
1 Oil 


97i 


1 05 


9U3 
95} 


1 05 


1 00 4-5 


1 05i 


1 01» 


m 


1 08 


1 03 


1 02i 


1 08 


1 04i 


83 


1 04} 9^ 


84i 


97i 


69 UIO 


93i 


1 11 


1 03} 



Month. 



October. .. 
Novomber 
December 

Year— 

18TC 

1875 

1874 

1873 



Lowest. 



Highest. 



?105i 
1 06i 
1 14} 



$1 IGi 
1 13| 
1 2G| 



83 

8:jj 

89 



1 262 
1 31 
1 Mi*k 
1 40 



Averago. 



♦1 09i 
1 10 5^ 
1 19f 



1 03 
1 02 
1 08 
1 17 
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The improvement in prices toward the close of the year is due to short 
crops in the Northwest, as well as to the better qnality ; there was a 
good demand for old wheat at the close of the year. Minnesota wheat 
has become quite popular with the English millers as one of the most 
available for mixing with other wheats, but the short crop of Minnesota 
in 1876 limited this branch of trade at Chicago. 

Corn. — ^The com trade of 1876 shows a great enlargement; the receipts 
were 48,668,640 bushels, an increase of 20,327,490 bushels, or over 71 
per cent., over 1875; the shipments were 45,629,035 bushels, a gain of 
19,185,151 bushels, or 73 per cent. This increased trade is attributed to 
the great yield of corn in 1875 and to its inferior condition, which made 
producers and traders indisposed to hoard it. It was gathered, generally, 
in a damp condition, and was destitute of keeping qualities. Complaints 
against the inspection authorities caused some changes in the official 
board, after which the complaints ceased. The crop of 1876 was abun* 
dant and good, and a general disposition to crib it caused the receipts to 
be light. It was secured generally in good order, and hence would bear 
keeping. The low prices offered at the close of the year presented but 
litUe inducement to holders to part with it. The range of prices was 
remarkably limited, and less disturbed by speculation than formerly. A 
systematic effort was iliade to enlarge the consumption of western com 
in England, and a large quantity was shipped from Chicago. As long 
as the grain commanded at least 26 shillings per quarter in the Euro- 
pean market, it was found profitable to ship it; but the supplies sent 
forward were in excess of the demand, and not over 25 shillings per quar- 
ter could be obtained for lots in good condition, while some that had 
been spoiled by heating on the passage were sold at 19 <2) 22 shillings. 
The crop of 1875, not being in as good condition generally, as had b^n 
calculated, made a less favorable impression in England than had been 
anticipated, and this materially aflected both the price and the de- 
mand. The annual and monthly range and average of prices of No. 2 
com during the year and the last four years were as follows: 



Month. 



Febznary . . 

Mjurch 

April 

^y 

June 

July 

Augnat.... 
September , 



Lowest. 


Highest. 


Ayerage. 


1 

i 10 40 


f0 47J 


10 43.4 


38| 

42l 


43 


41. S 


47* 


44.62 


441 


48i 


45.84 


44 


49 


46.3 


43» 


471 


45.7 


421 
4l| 


48 


43.61 


47i 


44.65 


424 


474 


45.31 



Month. 



October... 
November 
December 

Year— 

1876 

1875 

1874 

1873 



Lowefit 



$0 43 
41} 
«4 



38^ 
46 
53 
29 



Highest 



46} 



40 
76| 
86 
531 



Average. 



•0 43L6 
4a es 

45. SG 



(•31 

65 

37 



Oats. — Tho market for oats exhibits a small increase in quantity but 

a decrease of nearly half in the value of the grain. The receipts were 

13,030,121 bushels, against 123916,428 in 1875 ; shipments, 11,271,642, 

"Against 10,279,134. The course of the market was regular, and the trade 

Yas remarkably free from comers ; the disastrous results of the comer 

)f 1875 still lingered as a warning in the memory of speculators, while , 

'he new rules of the board of trade rendered the process of combina- 

jion more difficult. The natural play of supply and demand depressed 

prices, as the large surplus of the crop of 1875 was even larger than had 

)een estimated. The shipping movement of the old crop was very satis- 

actor^', being much larger than during the preceding year. The low 

;;rades mostly went to New York, and the higher to New England and 

^'^nron/^. ^ner^ially to England, where the feeders found a profit in using 
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oar oats. The new crop of 1876 was poor and deficient, not so mncli in 
the number of measored bnshels as in weight per bushel. Oats weigh- 
ing 25 to 26 i>onDd per measnred bushel were graded as Ko. 2, while at 
least three-fourths of the offerings failed to meet even this poor test. 
The result was a great demoralization in the market. The new crop 
came in slowly^ as holders, calculating from the short yield that prices 
would be higher, were disposed to hold on to their stocks. Western buy- 
ers did not care to take them, and hence they were sent forward to glut 
the eastern market. During the last five months of the year Chicago 
prices ruled relatively higher. The annual and monthly range and aver- 
age of prices during the year and the last four years were as follows : 



Uontlu 



LowMt. 



Jamiarj.. 

IDwch.... 
April 

M*y 

Jnae 

July 

Anienst... 
Soptember 



10 291 
30} 
31} 
30 
28i 
Sdi 
27 
30 
30J 



Highest. 



lAverage. 



$0 311 
32^ 
34i 
33} 
31} 
31} 
30^ 
33 
35 



t 



$0 30.6 
31.4 
32.78 
32.28 
30.22 
29.71 
28.77 
30.6 
33.42 



Month. 



October... 
November 
December 

Tear— 

1876 

1875 

1874 

18rj 



Lowest. 



31} 
30} 
33 



27 
2<>} 
37} 
23} 



Highest. 



3-1} 
33} 
34} 



35 
63 
85 
40} 



ATerage. 



33.67 
32.21 
33.74 



31} 

47 

46 



^^^._Tho receipts nearly doubled, being 1,447,917 bnshels in 1876, 
against 699,583 in 1875 ; the shipments were 1,433,076, against 310,592, 
an increase of fourfold. This great disproportion in the shipments was 
caosed by the close of nearly all the distilleries for the winter, necessi- 
tating the shipment of the receipts to other markets. Prices dragged 
through the winter and spring, but in June a fair demand for European 
export arose, which advanced the prices of No. 2 to 72^ cents per bushel, 
bat the free receipts of the new crop reduced quotations to 50 cents. 
With a partial rally prices remained steady to November, when reports 
of a short crop in Germany caused a rapid clearing of the rye-bins of 
Chicago for shipment to Europe, which strengthened prices. In Decern* 
ber it was believed that most of the " visible supply " in the country was 
controlled by a single Chicago firm. 

The annual and monthly range and average of prices during tbo year 
and the last four years were as follows : 



Month. 



JtBOMty 

Fetan 

^. 

Jnna. 
July 



Lowest. 



10 66 
63 
GO 
63 

61* 

67 

50 

50 

57i 



Hlghett 



|0 67i 
67i 
66 
66 
71 
Ti* 
67 
.58 
65i 



▲rerage. 



•0 



66. 7 

65.36 

64 

65.]9 

65.67 

69.9 

59.78 

54 

Ci 



Month. 



October... 
November 
Deoember. 

Year— 

1876 

1875 

1874 

1873 



Lowest. 


Highest. 


$0 59 


•0 621 


56 


67 


67* 


73 


50 


73 


ca 


I 15 


77 


1 01 


56 


81 



Avorsge. 



f 60. 71 
61.63 
71.09 






Barley. — Receipts 4,716,300 bushels, an increase of 1,009,063, or over 
50 per cent.; shipments 2,087,932, an increase of 819,720, or 44 per 
cent. The market throughout the year was languid and unsatisfactory. 
The crop of 1875 in regions dependent on Chicago was poor, while 
Canada and New York raised abundant crops of good quality. This 
reduced prices to an nnusual depression. An unsuccessful attempt at 
cornering bronght heavy loss on the parties engaged in it ; they were 
obliged to receive at 95 cents a large quantity of barley for which they 

13 ▲ 
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wero glad to accept 40 cents in New York, the grain being fit only tot 
feeding. The new crop was better than its predecessor, yet it was defi- 
cient in choice browing grain, hence a large quantity was imported tcom 
California, Canada^ and other quarters. The &11 trade in western bar- 
ley was, therefore, as unsatisfiactory as in the previons part of the year. 
The low grades were shipped eastward for feeding, while the small pro- 
portion of No. 2 remained to be speculated on, though orders from the 
East were few. The annual and monthly range and average of prices 
for 1876 and for the last four years were as follows : 



Hontli. 



Jannarj . . 
Febnuury. 
HftToh.... 

April 

May 

Jane 

Jnly 

Auffiut... 
September 



Lowest 


Higheet. 


Average. 


$0 75 


10 87 


• 

$0 81.31 


51 


80 


67.1 


53 


64 


58.8 


55| 


64 


50.73 


G2k 


80 


68.76 


55 


63 


59 


49 


71 


59.8 


69 


^ 


73.8 


72 


79.5 



Month. 



October... 
Norember 
December 

Year— 

1876 

1875 

1874 

1873 



Lcwest 



10 80 
69 



49 
81 
81 
50 



mghect. 



10 95 

80 
68i 



95 

1 40 
SOO 
158 



t0 89L48 

73L63 
•5.91 



ISi 



The flour and grain movement of the last five years may be summa- 
rized as follows : 



Prodoota. 



Hoar barrel*. 

Wheat Iraahels. 

Wheat and flour bosheU. 

Com do.... 

OatB do — 

Sye do.... 

Barley do.... 

Total 



187S. 



Beoeipts. 



1,538,014 
13, 734, 141 



90,384.311 

47,366,067 

15,061,715 

1, 129, 088 

5,851,750 



89, 192, 849 



Shipmenta. 



1.361,328 
13,160,046 



18,066,686 

47,013,552 

15^255.537 

776,805 

5,038,308 



84,044,888 



1873. 



Beceipta. 



9,487.376 
26,966,508 



38, 703, 443 

38,157,333 

17.888,7:24 

1, 180, 464 

4,840,339 



100, 170, 101 



Shipments. 



9,303,490 
94,455,637 



35,973,107 

30,754,943 

15,694,133 

960,613 

3.366,041 



93,748,837 



Prodnota. 



Floor burreU 

Wheat bnahele , 

Wheatand flour bushels. 

Com do... 

Oats do... 

Ryo do — 

Barley do... 

Total 



1875. 



Beeeipts. 



2, 625, 883 
24.206,370 



37, 33r», 785 

28.341,150 

18, 916, 428 

ClK>,5rt3 

3, 107, 207 



83,400.213 



Shipmenta. 



9,885.113 
23, 184. 349 



34, GOO, 914 

26, 443, h84 

10,279. i:i4 

310,593 

1, 86r4, 206 



73, 511, 730 



1974. 



■twwnyta. 



1^660,<nO 
99,164^03 



43^098^017 

3^ 799, 638 

13,901,835 

791,189 

8,354,981 



06,945^053 



ShtpRMlitl. 



9^ 300; 870 
97. 834.587 



39,187,487 

39;lQ^flM 

10,S61,C73 

335^077 

a; 404^838 



89^119,118 



1818. 



Beceipta. 



9,955.197 
16,574,058 



31,350.043 

48.668,640 

13,030.191 

1, 447, 917 

4, 716, 360 



99,913,081 



ShipmantL 



9^834,838 
14,361,990 



97,836^140 

45^889,835 

ll,9f71,«49 

1.433,818 

9,887.831 



88^558^115 



MILWAUKEE. 



£^lour. — ^Tho receipts of flocir from other poiuts duriug 1876 at Mil- 
Yankee amounted to 2,082,688 barrels, an increase compared with 1876 
»L 038,887 barrels, or over 44 per cent. The uamber of barrels mana- 
actured was 647,581, a decline of 98,545 barrels, or 13 per cent., from the 
^<^res of 1875. The aggregate of receipts and maunfactares of 1876 
..AP 9. 7Q0 9«o. np increaso of 640,342 barrels, or nearly 25 per oentii over 
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fhe ^«Tioiui year. The total Bhipments amoanted to 2,654,028 banels. 
an increase of 490,682 bairels, or nearly 23 per cent. The deficiency of 
tibe wheat crop of 1876 in the region around Milwaukee had no percep- 
tible effect iu)on the milling operations of the city till about the close of 
the year, when the depletion of interior stocks, especially of good wheat, 
began to appear. This deficiency in raw material indicated an enforced 
decline in the aggregates manufactured and marketed at least before 
the receipt of the crop of 1877. A comparatively small proportion of 
the flour from other points was for sale in the Milwaukee market, but 
was mosfly received only for transshipment. Prices were generally 
steady and affected less than usual by the fluctuations of the wheat 
market, closing at an advance of 25 cents to 50 cents per barrel over 
the rates prevailing at the beginning of the year. Superfine spring 
brands opened and closed at $3 to $4 per barrel, running as low as $2.60 
during the last weeks of summer. Spring extras advanced gradually, 
but without reaction, from $4.25 to $5iK) at the beginning to $4.87 to 
$5.75 at the close of the year. Fancy springs showed scarce a ripple of 
variation, ranging from $6 to $8.25. Winter extras gradually rose from 
$5iiO ^ $6.50 to $5.75 ^ $6.75. The latter ranged sgmewhat higher 
than extra State flour in the Kew York marked the quotations being 
careAilly made on the same days. 

Whe(U.-^The wheat trade of Milwaukee shows a very heavy decline, 
the receipts of 1876 amounting to 18,174,817 bushels, a decrease of 
9,703,910 bushels, or nearly 35 per cent, from the receipts of 1875. The 
shipments were 16,804,394 bushels, a decline of 5,876,626 bushels, or 26 
per cent., from the previous year. The deficiency occurred entirely 
within the latter half of the year. Unfavorable reports of the prospects 
of the crop began to tell upon the receipts even a month before harvest, 
and the subsequent confirmation of these reports by the results of the 
harvest product a very marked deficiency. The receipts of the crop of 
1876 during that year were only 7,083,777 bushels, against 14,302,942 in 
the previous year. The crop of 1876 was saved in excellent condition, and 
of its receipts at Milwaukee during the closing months of the year 12.14 
per cent were graded as Ko. 1, 54.26 per cent, as Ko. 2, 28.3G per cent 
as No. 3, and the remainder, 5.24 per cent, as rejected. Of the receipts 
of the preceding crop of 1875, 26.72 per cent graded as No. 1, 41.50 per 
cent as No. 2, 26.89 per cent, as No. 3, and 4.89 per cent as rejected. 
The relative quality of the receipts of the last twelve crops is shown in 
the following tattle : 



dopof— 


No.l 


No. 2 
Bprixig. 


No. 3 
qpring. 


Rejeoted. 


1M5 

1967 


PercL 

77 

10.80 

60.90 

37.30 

34.00 

3a 10 


Per ct. 
15.60 
50.70 
34.30 
57.70 
56 
66.50 


Per-et 

28.'86 
4.80 

aoo 

9.30 

aso 


PweU 
7.40 
9.70 
a 70 
1.10 
0.70 

aso 


1868 


1869.^ 



Crop of— 



1871 
1872 
1873 
1874 
1875 
1876 



isro.1 

spring. 



PereL 
28.09 
23.40 
29.5 
35.67 
26.72 
12.14 



No. 2 

•pring. 



Peret. 
68.99 
69.40 
64.3 
57.31 
41.50 
54. S6 



No. 3 
tpring. 



PereL 
2.83 
7 

5.90 

6.60 

26.89 

2a 36 



Rejected. 



PereL 
0.10 
0.20 
a83 

a42 

4.89 
5.24 



The amount of wheat left over from 1875 was 3,266,966 bushels, which, 
added to the receipts, 18,174,817 bushels, made a total of 21,441,783 
bushels handled during 1876. Of this aggregate 16,804,394 bushels 
were shipped to other points, and 2,914,214 bushels ground into flour 
by the city mills, leaving a balance at the close of the year of 1,723,175 
boflbelB. No. 2 spring-wheat opened at 98^ ^ 99 cents per bushel, and 
gradually rose, with a few minor reactions, to $1.03 ^ $1.08^ in June. 
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Daring the summer it ranged much lower, going down to 89|^ ® 91} 
cents at the close of July. With the incoming crop, however, prices 
steadily rose, reaching $1.26^ ® $1.27 December 30. The same grade of 
wheat was uniformly about 2 or 3 cents per bushel higher than in 
Chicago. A still greater difference is noted in the quotations of Mil- 
waukee and Chicago Ko. 2 wheat in the New York market. This is 
attributed by Milwaukee statisticians to the higher requirements and 
more strict execution of their system of grading. 

Corn, — ^The receipts of com during 1876 were 798,458 bushels, against 
949,605 in 1875, and 1,313,642 in 1874; shipments 96,908 bushels in 1876, 
226,895 in 1875, and 556,563 in 1874. Nearly all the receipts of 1876 
were taken for consumption in the city and at neighboring points. The 
decline in the corn trade is somewhat remarkable, in view of the immense 
yield of this crop for the past ten years and the marked increase of its 
production west of the Mississippi and in Wisconsin. Prices were com* 
paratively steady during the year, opening at 46 cents per bushel and 
closing at 44^ cents ; the maximum, 52 cents, was in the middle of May, 
and the minimum, 42 cents, at the close of January. These prices ranged 
from 3^ to 26 cents below those of 1875, and from 8 to 40 cents below 
those of 1874. The amount in store at the beginning of the year. left 
over from 1875, was 24,481 bushels, which, with the receipts, 79s,458 
bushels, made the amount handled during the year 822,939 bushels. Of 
this amount 716,381 bushels were taken for local consumption and 96,908 
shipped to other points, leaving a surplus of 9,650 bushels. 

Oate.— Receipts 1,745,673 bushels, against 1,643,133 in 1876 ; ship- 
ments 1,377,560 bushels, against 1,160,450. The abundance and cheap- 
ness of corn reduced somewhat the local consumption of oats. The 
receipts of the crop of 1875 during the first half of the year were of a 
superior quality, but the crop of 1876 was one of the poorest ever handled 
at Milwaukee. A very large proportion of the receipts weighed less 
than 28 pounds per bushel, and a very small part over 30 ponnds. 
Prices opened at 31^ cents i)er bushel and closed at 33 cents, ranging 
from 5 to 30 cents below 1875. The surplus of 1875 in store at the be- 
gining of the year amounted to 66,568 bushels, which, added to the 
receipts, 1,745,673 bushels, made the total amount handled during the 
year 1,812,241 bushels. Of this amount local trade and consumption 
absorbed 301,372 bushels, and 1,377,560 bushels were shipped to other 
points, leaving a surplus at the end of the year of 133,309 bushels. Be- 
sides these aggregates, a considerable trade by farmery delivering with 
their own teams considerably swelled the local consumption, but of this 
class of receipts no account was taken. 

Bye. — ^The receipts were 354,859 bushels, an increase of 124,025 bush- 
els over 1875 ; shipments 220,964 bushels, a gain of 122,041 bushels. 
The crops of 1875 and 1876 marketed at Milwaukee were both large 
and of good quality, especially the former. The i>rices were stexMiy 
during 1870, opening at 69 and closing at 72 cents, with a very nar- 
row range of variation. Quotations were from 4 to 45 cents lower than in 
-875. The surplus left over from 1875 was 10,622 bushels, which, added 
the receipts, made the total amount handled during the year 365,481 
'kushels. Of this amount 220,964 bushels were shipped abroad, and 
^3,513 bushels taken for local consumption, leaving a surplus at the 
'^lose of the year of 51,004 bushels. 

Barley. — ^The receipts of barley in 1876 amounted to 1,857,208 bushels, 
id increase over 1875 of 570,623 bushels. The shipments were lanser 
iiian in any former year, amounting to 1,235,481 bushels, against 867,970 
r 1 P'^r. ^^,1 404,837 in 1874. The crop of 1875 was considerably damaged 
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by rains during harvest; that of 1876 was saved in a much better con- 
dition, but was somewhat smaller in yield than its predecessor. Con- 
siderable qaantities of old barley remained in hands of dealers up to 
harvest, and holders found some difficulty in disposing of it. The 
market was generally in favor of buyers and against holders. This made 
the profits of handling this crop very meager at best, while in many 
instances heavy losses were incurred. From the beginning of the 
year till the incoming of the new crop the tendency of the market 
was to lower prices, the resultant decline amounting to 30 cents per 
bushel. During the fall months prices occasionally rallied, but the im- 
provement was not permanent, and the year closed upon a dull and 
declining market. Prices were at their maximum, 97 cents per bushel, 
at the begining of the year, and closed out at 80 cents, reaching the 
minimum of 60 cents in July ; they ranged from 4 to 50 cents lower than 
in 1875. The amount in store at the beginning of the year was 167,510 
bushels, which, added to the receipts, made a total of 2,297,320 bushels 
bandied during the year. Of this amount, 1,235,481 bushels were 
shipped abroad and 822,735 bushels taken by the city brewers, leaving 
a surplus at the end of the year of 239,113 bushels. 

The following table shows the flour and grain movements at Milwau- 
kee during the last five years : 



Prodacu. 



Yloor barrels 

W^Mit boahols 

Wheat and floor ..bashols 

Com do.. 

Otta do.. 

Jtjt do.. 

Barley do.. 

TWal 



1 

1872. 


1873. 


Rcceipta. 


Shipments. 


Seodpta. 


Shipments. 

• 


8HS0*i 
13, 618. 959 


1,331,966 
11,570,575 


1,254,821 
26. 457. 937 


1, 805, 200 
24.894,208 


17, 789, 909 

2, 140, 178 

1, 597, 726 

409,573 

1.447,078 


17,730,505 

1,601,412 

1,338,028 

209,751 

938,725 


34,732,042 
921,391 

1,763,058 
376.634 

1,209,474 


34, 020. 26G 
197. 9ta) 
900, 525 
255,928 
688.455 


33,393.5:24 


21,816,421 


39,002,599 


36, 153, 094 



1874. 



Receipts. 



1, C16, 338 
23,028,143 



Shipmenta. 



2,217,579 
22.255.380 



33,709,833 

1, 313, G42 

1.403,889 

284.523 

1.083.472 



37, 795, 358 



33,343,375 

556,563 

726,039 

74,879 

464,837 



35,165,593 



v,' r . 



Products. 



1875. 



Beceipta. 



Fkmr barrel s . 

Wbcet bushels. 

Wheat and floor bushels. 

Cora do. . . 

Oats '. do... 



Bye .. 

Ikirley. 



.do... 
.do... 



1,443,801 
27, 878, 727 



35,097,732 
949, 605 

1,643,132 
230,834 

1,286,585 



Total i 39,207,888 



Shipments. 



2. 163, 346 
22,681,020 



33, 497, 750 

226.895 

1, 100. 4.')0 

98,923 

8G7, 970 



1876. 



Ileceip*s. 



Shipments. 



2. 032, C88 
If. 174, 817 



28, 5?8, 257 
79A433 

1, 745. G73 
354.859 

1.857.208 



2,654.028 
16, 804, 394 



30,065,034 

96.908 

1,377,500 

220,964 

1.235.481 



35, 851, 988 



33, 344, 455 



33,995,947 



PEOBIA. 

Flour. — The receipts of flour by river and rail amounted to 129,331 
barrels in 187G, against 97,734 barrels in 1875. The city mills manu- 
factured 200,000 barrels, an increase of 40,000 over the previous year. 
Receipts and manufactures in 1876, 329,331 barrels ; in 1875, 257,734 
barrels; total increase of receipts and manufactures, 71,597 barrels. 
Shipments in 187G, 178,512 barrels, against 134,019 in 1875. But few 
transactions in flour occur on 'change. 



198 REPORT OP THE COMmSSIONEE OP AGRICULTURE. 

Wheat— Tho receipts of 1876 were 677,647 bushels; of 1875, 831,039 
bushels. The decrease in the receipts is attributed by local statisticans 
to the decreased yield of the wheat region dependent on the Peoria 
market. The deficiency is less in proportion than at other points. 
While the yield was below what was anticipated, the quality averaged 
well. The sales were principally to millers, the price varying in propor- 
tion to the quality and condition of the samples offered. Sales are nni- 
formly by sample. The shipments of 1876 were 155,210 bushels, agmnst 
349,020 bushels in 1875. The falling off in the shipments being greater 
than in the receipts, shows an increased surplus left for manofactoie by 
the city mills. Most of the sales on 'change were to millers for domestic 
manufacture. Prices of No. 1 winter opened at 91*12 ^ $1.25 per bndid 
in January, attained its maximum, $1.47 $1.50, in March, and fell to 
$1.10 fS> $1.12 in September, after which no quotations are reported. 
No. 2 winter opened at $1.10, rose to $1.28 ^ 1.37 in the beginning of 
April, and closed the year at $1.15 ^ $1.20. No. 1 spring received but 
little notice ; No. 2 opened at 80 ^ 90 cents, and closed at its maxi- 
mum, $1.20 ^ $1.26 ; No. 3 spring opened at 75 fS> 82^ cents, and closed 
at $1.09 fS> $1.15. 

Com. — ^The crop of the com region dependent on the Peoria market 
was, on the whole, of fair yield and of better quality than in 1876. This 
accounts for the increased receipts, amounting to 7,662,695 bushels, 
against 6,206,300 in 1875, and constituting the heaviest supply ever re- 
ceived in th e city in any one year. The shipments were 5,367,050 budlels, 
against 4,211,340 in 1875. Prices ruled much lower than in 1875, the 
maximum price of higli mixed in store being 47 cents i>er bushel, rarely 
falling below 42 cents, except in the early part of the year, when a few 
sales were made at 35 cents. 

Oats. — The receipts of oats during 1876 were 3,418,810 bushels, against 
3,981,115 bushels in 1875. Shipments of 1876, 3,236,050 bushels, against 
4,169,025 bushels in 1875. The crop of the neighboring region was poor 
and unsatisfactory both in quantity and quality, much of it fjolling con- 
siderably below the standard weight. Prices ranged from 24} cents per 
bushel to 32J cents for No. 2 in store. 

Bye. — ^The rye-crop of the neighboring country being unusually abun- 
dant and of good quality, the receipts at Peoria showed a considerable 
increase, amounting to 669,135 bushels in 1876, against 609,985 in 1875. 
Shipments, 580,330 bushels in 1876, against 442,255 in 1875. At the 
opening of the year No. 2 in store stood at 66 cents per bushel, declined 
to 48 cents in August, rallying gradually to 67 <® 68 cents at the close 
of the year. 

Barley. — The barley crop of 1876 was also abundant around Peoria, 
though somewhat damaged by rains in harvest, rendering the most of 
this grain unfit for brewing ; hence prices were low, and as sides were 
')y sample, no definite rcxx)rt of prices was recorded. Beceipts, 714,090 
bushels in 1876, against 439,938 in 1875. Shipments, 271,740 bnslielSi 
against 263,990. 

SAINT LOUIS. 

^he flour and grain trade of Saint Louis during 1876 was the largest 
iver known, showing an aggregate of receipts 25 per cent greater weai 
hose of 1875, and 11^ per cent, greater than those of 1874, the mszi- 
aum of previous years. This is attributed in great part to tike 
"^proved facilities in transportation and the reduced tariff of nilway 
i^xghts eastward. The merchants of Saint Louis have long urged tbs 
ihr^Qin ^^^4.noe nf nt^ast dlsorindnation on the part of riidlway oon- 
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ponies against the interests of tbat city. Althongh the terminus of 
fifteen railroads, Saint Loais has been treated as a way station. Bnt 
this discrimination has finally been removed throngh the energetic asso- 
ciated efforts of the mercantile interest so far as the lines rnnning east- 
ward are concerned, and the same benefit is expected to resnlt from the 
influences bronght to bear upon the southern roads. The Mississippi 
Biver remained open during the year up to December 3, and steamer 
frei^^ts were reduced to a point which threatened at times to ruin the 
river-carrying trade. These are some of the changes to which may be 
attributed the great enhancement of the flour and grain trade in 1876. 

FIoutm — ^The flour trade shows a decline in all its branches. The 
receipts fh)m other points were 1,071,434 barrels, a reduction of 228,947 
barrels compared with 1875 ; 1,441,944 barrels were manufactured, or 
42,877 barrels less than the previous year ; 254,596 barrels were shipped 
by Saint Louis merchants from country mills direct to eastern markets, 
or 60,125 barrels less than in 1875. The total number of barrels thus 
received, manufactured, and shipped was 2,767,974, a decline of 321,9^ 
barrels compared with 1875. 

The decline in the receipts is greatest in the spring-wheat brands from 
the North. This is supposed to be due to the general adoption of the 
"newittocess'^ in the northwestern spring- wheat region, especially to 
the west of the Mississippi River. The receipts of this class of flour 
amounted to only 65,958 barrels in 1876, against 142,393 barrels in 1875. 
To a great extent, however, this falling off was compensated by an 
increase in the receipts of brands made of low-grade and rejected winter- 
wheat Gnie receipts from Ohio, Indiana, and Illinois also declined, on 
aoocwnt of tiie short crops in those States and the inferior quality of the 
wheat harvested. Beceipts by the southern roads also declined, but 
those from the West slightly increased. 

The fiEiUing off in city manufacture is largely due to the destruction by 
fire of the Anchor Mills, the largest in the city, which in 1875 pro- 
duced 186,867 barrels. These mills were not rebuilt till the close of the 
year. There are now in the city twenty-five flouring-mills, with an 
aggregate capacity for the production of 10,350 barrels per day, dr 
3,239,550 per annum. Allowing each mill sixty days in each year for 
repairs, the milling capacity of Saint Louis may be approximately 
stated at 2^500,000 barrels per annum. Less than half this capacity 
was used during 1876, for a variety of reasons. The wheat-crop of 
1876 was injured before and after harvest by incessant rains in the wheat 
region tributary to Saint Louis manufacture. Business depression also 
restricted trade to an unusual degree during the first half of 1876» and 
prodooed very unsatisfactory results. But the crop of 1876, constituting 
the greater part of the wheat ground in the latter half of the year, was 
of excellent quality and secured in good order, but heavy rains left the 
wheat marketed in the earlier part of the season too tough for good 
grinding, except at the rate of two-thirds the usual daily production. 
The flour produced during this period of enforced slow grinding proved 
to Iv of excellent quality, which induced large purchases by eastern 
dealers, especially in New England. Toward the close of the year it 
was not nnuRual to find the product of both city and country mills sold 
ahead for two to four weeks. This demand, in part, resulted from the 
threatening aspects of the European eastern question and the proba- 
bilities that only the sword could disentangle its complications. But in 
November eastward railroad-freights made a rapid advance, which 
caojwd a corresponding advance in prices and a consequent decline in 
pmcbaaes. Several causes conspired at the dose of the year to enhance 
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the prico of wheat, and the shrinkiDg of the margin of manufiactariDg 
profit caused the milla to reduce their product. The same causes 
operated to reduce the amount shipped directly from country miUs by 
Saint Louis dealers. The stock on hand January 1, 1876, and left over 
from 1875, was 161,880 barrels, making the whole amount handled 
during the year 2,929,854 barrels. Of the shipments, 2,217,578 banek 
were direct from the city and 254,596 barrels from country points, as 
before stated ; 319,898 barrels were taken for city consumption, leaying 
on hand, December 31, 137,782 barrels. Of the shipments, 1,205,129 bar- 
rels were sent southward, against 1,440,680 in 1875, and 978,689 eastwanL 
against 1,006,475 the previous year ; down-river steamers took 768,304 
barrels and up-river steamers 46,881. The heaviest railroad shipment, 
by the Indianapolis and Saint Louis Bailroad, was 368,980 barrels, an 
s^ggregate nearly equaled by the Saint Louis, Iron Mountain and South- 
ern, and by the Chicago, Alton and Saint Louis Eoad. In spite of the 
diminution in receipts and manufactures, the trade was nnusoally satis- 
factory both to millers and traders. The reduction is believed to be 
only temporary, while the business has been placed on a more profiteble 
basis than in former years. An increased manufacture in years to oome 
is confidently predicted. 

The total amount of flour handled by Saint Louis millers and dealers 
during the last eight years was as follows : 





1869. 


1870. 


1871. 
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The stocks of flour left in store at the close of each of the last eleven 
years were as follows : 18G6, 53,678 barrels ; 1867, 52,690 barrels ; 1888, 
51,686 barrels ; 1869, 70,321 barrels ; 1870, 88,120 barrels ; 1871, 151,683 
barrels ; 1872, 132,303 barrels ; 1873, 68,848 barrels ; 1874, 117,201 iMff- 
rels 5 1875, 161,880 barrels ; 1876, 137,782 barrels. 

These figures show that while the ojierations in flour have not veiy 
greatly varied in volume, the amount manufactured has steadily 
increased. Over two-thirds of the wheat received at Saint Lonls is 
ground by her own mills. She still retains unimpaired her ascendency 
as the greatest flour-manufacturing center in the world. 

The prices of flour were remarkably uniform during the year. Winter 
family opened at $6.50 to $7.50, and closed the year about the same, reach- 
ing a maximum of $7 to $8 in April, and falling to $6 ® $6.85 in Sep- 
^.ember. Extra opened at $4.25 ^ $4.50 and closed at $4.60 4^ $5J.0i. 
Tt fell to $3.10 ^ $3.90 in June, and rose gradually to its maximnin at 
'he close of the year. 

Wheat — ^Tho trade in wheat shows a marked increase, the receipts 
luring 1876 being 8,037,574 bushels, against 7,604,265 bushels in 1876. 
Saint Louis merchants also shipped direct from country points 64|360 
)nshels. There were left over from 1875 772,866 bushels, making a total 
'"vndled during the year of 8,874,790 bushels. Of this aggregate, 
j,630,007 bushels were shipped direct to other points, 64,350 Dnuela 
■rf\TP poi"ts ontaido tho city, and 5,669,477 bushels ground by the dty 
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mills into floor, leaving a surplas at the close of the year of 510,956 
bushels. The supply of wheat Irom the West shows a marked increase. 
The supply from that quarter rose from 2,830,707 bushels in 1875 to 
a,862,a46 in 1876. From the South receipts fell off about 700,000 bushels, 
and firom Southern Illinois and XK)ints on the Ohio Eiver about 100,000 
bushels. But from railroads running through liTorthern and Central 
Illinois the receipts increased from 1,104,273 bushels to 1,613,048. The 
east and west zone, of which SaintLouismaybe called thecenter, greatly 
increased its contributions, while the territory to the north and south 
fell otL The crop of 1875 in Missouri fell short of its predecessor, being 
11,160,000 bushels, against 15,385^000 in 1874. The crop of 1875 was 
saved in poor condition, but that of 1876, covering the receipts of the last 
half of tibe year, was generally* satisfactory, though the proportion of 
No. 2 wheat was smaller than was anticipated at harvest. The export 
demand was unusually great, causing a shipment of 2,630,007 bushels, 
or about 60 per cent, greater than in 1875. The city mills converted 
into flour 5,669,477 bushels. Over half the shipments were by the To- 
ledo, Wabash, and Western Bailroad, and 1^ than 200,000 bushels, 
north and south, by river. 

The market for red winter-wheat No. 2 opened January 3 at $1.41^ 
® $1.42 per bushel. It gradually declined, with a few feeble reactions, 
to $1.38 ^ $1.39 at the close of the year. No. 3 opened at $1.27, and 
went down to 95 cents in July, but rallied slowly, reaching $1.33^ ® 
$1.34 at the end of the year. 

Com. — ^The great increase in the grain trade is found in corn, of which 
the receipts in 1876 were 15,249,909 bushels, against 6,710,263 bushels in 
1875, and 6^991,677 bushels in 1874. This increase was mostly by the 
western railroads and the Missouri Eiver, which together brought 
12,095,646 bushels in 1876, against 2,337,342 bushels in 1875. The Mis- 
souri, Kansas and Texas ^ilroad increased its freight from 18,407 
bushels in 1875 to 1,147,390 bushels in 1876. The receipts by eastern 
railroads and the Illinois Biver fell off 1,274,350, while the northern 
lines of rail and river declined over a million bushels. Besides the city 
receipts, the amount shipped by Saint Louis dealers direct from x>oints 
in the country amounted to 687,447 bushels. There were from 1875 
412,598 bushels, making the total amount handled during the year 
16,349j954 bushels. Of this aggregate 12,728,849 bushels were shipped 
to various points, the leading lines of shipment being the Ohio and Mis- 
sissippi Bailroad, which took 4,133,057 bushels : the Toledo, Wabash 
and Western road taking 2,865,798 bushels ; the New Orleans steamers 
taking 2,379,982 bushels ; the Indianapolis and Saint Louis road taking 
1,662,905 bushels, &c. The city mills ground into corn-meal 1,711,812 
budiels, and other branches of' local consumption absorbed 668,774 
bnshds, leaving a surplus at the end of ther year of 553,072 bushels. 
The oom-erop of Missouri in 1875 was very large, being estimated at 
128,000,000 bushels, having been a comparative failure in 1874. The 
corn-meal manufactured amounted to 427,953 barrels in 1876 ; 480,557, 
in 1875; 451,577, in 1874; 422,534, in 1873; 264,722, in 1872; 213,418, 
in 1871 ; 165,231, in 1870 ; and 107,877, in 1869. This branch of manu- 
facture, though exhibiting some diminution of results in the last year, 
is regarded as on the advance in real prosperity, and as promising a con- 
siderable enlargement in the years to come. Of hominy and corn-grits, 
the miUs turned out 19,004 barrels in 1876 ; 19,631, in 1875 ; 20,488, in 
1874; 26.673, in 1873 ; 13,109, in 1872 ; 12,615, in 1871; 13,002, in 1870 : 
and 8,910^ in 1871. The receipts of corn-meal from without amounted 
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in 187G to 17,7G8 barrels, being about half of tho receipts of 1874 and 
one-third of those of 187li. This trade is declining. 

Corn No. 2 mixed opened on tho 3d of January at 37^ ® 38j; cents ; 
rose to its maximum quotations, 48]^ fa> 48^ cents, in April, and then, 
with some lluctualions, fell to 30 ® 39i cents at the close of the year. 
Corn-meal, city kiln-dried, ranged with little variation during the year 
from $2.10 to $2.55 per barrel. 

Oats. — The oats trade shows a considerable decline in ISTG, the 
receipts being only 3,GG0,912 bushels, against 5,006,850 bushels in 1875. 
There were also shipped direct from country points 8,3G0 bushels ; the 
surplus left over from 1875 was 89,078 bushels, making t^e total amount 
handled during the year 3,758,350 bushels. Of this amount 1,932,982 
bushels were shipped abroad, 1,GG2,805 were taken for local consump- 
tion, and 154,202 were left over at the close of the year. The decrease in 
receipts was found mostly in the North and West ; eastern and soui^em 
supplies were slightly in advance of last year. Nearly aU the exports 
went South, only 107,206 bushels being sent eastward. The crop of 
1875 was light in quantity and weight throughout the West| and very 
unsatisfactory to both buyers and sellers. 

Prices showed no great fluctuations ; No. 2 mixed opening at 34} Q> 
35 cents at the beginning of the year and closing at 32} ^ 33 centSy witib 
a fall to 29 cents about the end of July. 

Rye. — The receipts of rye were 399,826 bushels, against 275,200 in 
1875. There were also shipped from points in the country 345 bushels. 
Adding 26,589 bushels, the surplus remaining over from 1875, t^e totsd 
amount handled was 426,760 bushels. Of this amount 304,192 budids 
were shipped to other points, and 71,269 wore ground in the dty miUs^ 
leaving a surplus at the close of the year of 50,954 bushels. Of rye 
flour there were manufactured in Saint Louis 23,310 barrels in 1870. 
19,303 in 1875, 21,432 in 1874, 19,475 in 1873, 14,060 in 1872, 19,307 in 
1871, 8,558 in 1870, and about 15,000 in 1869. Prices of rye No. 2 
opened at the beginning of the year at 67 cents per bushel and closed 
at 70^ cents, the lowest point being 59 cents, in July and August. S^e- 
flour was very uniform in price, being quoted at $4.25 ® $475 per Inur- 
rel on the 1st of January, and $4.50 <® $5 on the Ist of Deceml^; tibe 
minimum, $4 ^ $4.50, was during July and August. 

Barley. — The barley trade was larger than during any previoos year, 
the receipts reaching 1,492,985 bushels. The surplus left over from 
1875 was 117,815 bushels, making the total amount handled daring the 
year 1,610,800. The receipts were considerably in advance of those of 
1875, which were 1,175,337 bushels. Of the receipts 223,680 bushels 
were shipped to other points, and 1,187,434 bushels taken fm city eon- 
sumption, leaving a surplus at the end of the year of 199,686 boshels. 
Of the receipts 493,845' bushels were from the North, being grown 
mostly in Minnesota ; 458,783 bushels were brought from, the Su^ a 
small proportion coming from Canada; a little came up the Mississippi, 
and 441,716 bushels from the West. The receipts from Minnesota, lM>th 
n quantity and quality, surpassed those of any former year, excelling 
wen the Canada barley. The fair weather of October and good prices 
.)rompted the farmers to market their stocks with great freedom. 
irewers also purchased large supplies for storage, fllBng their bins 
ilmost to their utmost capacity. This caused a slack demand aiter 
!Tovember 1 for all inferior grades. The crops of Kansas were aban- 
lant, but of inferior quality. Iowa barley was scarce and poor. In the 
<^tter part of September Texas sent some good winter-lMirley to tbia 
..^rVpi California barley was of better qoiuity and lower intiod tihaii 
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in 1875. The amonut of beer manafactnred was 477,123 barrels, and of 
ale 1,990 barrels. 

The flour and grain movements at Saint Loais for the last five years 
were as follows : 
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BAN FRANCISCO. 



FUmr. — ^The floar trade andmanofactore of San Francisco has rapidly 
increased doring the last few years. The receipts of the calendar year 
1876 were 560,881 barrels, against 513,586 barrels in 1875. The barrel 
on the Pacific slope contains 2 centals, or 200 ponnds, 4 ponnds larger 
tlutti the barrel nsed on the Atlantic slope or in the Mississippi Valley. 
The expotts by sea for 1876 were 5084^3 barrels, the declared valne of 
which was $2,560,759 ; the export of 1875 was 497,163 barrels, rained at 
•^764^1. From the way in which the statistical records are kept, it 
will be eauer to give the receipts and exports by ^' harvest years" than 
l^^ cahandar years. The harvest year closes June 30 of esiii calendar 
yeaTi banning with July 1 of the preceding year. A consolidated 
statement of the receipts and exports of flour and wheat wUl be found 
below. 

Floor in the San Francisco market is arranged mostly in three grades : 
soperfine, extra-superfine, and family. Superfine and lower grades are 
the staple exp<Ht to China, Japan, and the Pacific islands. Different 
grades of extra-superfine are sent to England and to Oentral and South 
America. Family flour, especially its finer grades up to *< gUt-edged," 
is Boetly taken for home consumption and for export to tbe Unitra 
Ehufiam. Of the 508,143 barrels exported during the calendar year 
187^218^021 barrels went to England agidnst 254,066 barrela in ISTS} 
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267,450 in 1874, 245,708 iu 1873, and 0,091 in 1872. This direct British 
export has rapidly increased, and promises to become a permanent 
feature of the trade. China and Japan took 102,104 barrels in 187G, 
121,174 in 1875, 144,188 in 1874, 135,457 in 1873, and 115,058 in 1872. 
These are the lar^^est items of export. The coast-trade to Kew York has 
nearly ceased, only 520 barrels having been sent by that route, against 
11,215 in 1873. In the local terminology of the market. New York, 
Great Britain, and Australia are designated as casual, and other coun- 
tries as regular, customers. In 1876 the casuals took 220,415 barrels, and 
the regulars 287,728 ; in 1875 the casuals took 263,118, and the regulars 
234,035 ; in 1872 the casuals took only 31,238 barrels, while the regulars 
took 215,850 barrels. The subsequent equalization of the figures shows 
a tendency of some of the casuals, especially Great Britain, to become 
regular customers. 

The prices of flour during 1876 were remarkably uniform ; quotations 
of superfine made at the beginning of each month ranged from $4 to $5 
per barrel ; extra-superfine, from $4.50 to $5.50 ; family and fancy, from 
$5 to $6.50, the maximum being in May and the minimum during the 
last four months of the year. The "gilt-edged" flour, made by the 
Golden Age, Golden Gate, and Yallejo Starr Mills, ranged from $7 to 
$7.50 per barrel. It should be remembered that on the Pacific coast 
business is regulated by the specie standard, and the above prices rep- 
resent gold values. 

Wlieat. — ^The California wheat-crop of 1876 was the largest ever raised 
in the State, being estimated by local authorities at 22,000,000 centals, 
or over 36,000,000 bushels. The season, on the whole, was favorable to 
shippers, the immense crop having attracted a large number of ships 
for its transportation. The receipts at San Francisco during twenty- 
one and a half harvest years will be found below. 

The receipts of the calendar year 1876 were 10,636,846 centals, or 
17,726,076 bushels. Yet of this immense supply there were left over in 
the State at the close of the year only 3,640,727 centals, or 0,067,868 
bushels, equal to only one-sixth of the crop of 1876 ; a considerable por- 
tion of this surplus was Oregon wheat. The delay of the regular win- 
ter rains at the close of the year caused the impression of a short crop 
in 1877, and to a considerable degree maintained the tone of prices, 
which had been raised by the prospect of a general European war. 
Low freights also enhanced the shipping demand, and the Pacific coast 
farmers disposed of their immense yield at very good prices. The mar- 
ket opened in January at $1.95 to $2 per cental, but began to decline in 
the spring, reaching 81.60 to $1.65 in July, the new crop bringing only 
$1.50 to $1.57^. In September these rates began to advance, reaching 
by the end of the year 82.15 to $2.25. The quantity sold for shipment 
during the year was 11,000,000 centals, or over 18,000,000 bushels. The 
special feature of the trade was the immense shipment to Europe; En- 
gland took over 15,000,000 busheis, Belgium nearly 1,000,000, France 
)ver 250,000. 

Com.— The receipts of 1876 were 214,215 centals, or 357,025 bushels, 
igainst 161,213 centals, or 268,688 bushels, in 1875. This cereal is but 
if limited growth on the Pacific coast. The crop of 1876 was unusually 
urge and prices fell in consequence as low as $1 per cental, but rose 
•crain to $1.17 J to $1.25 before the close of the year. 

'^ye. — ^This grain is also of limited culture on the Pacific coast. The 
ifcceipts at San Francisco during 1876 were 20,184 centals, or 33,640 
Mishe^« israinst 16,423 centals, or 27,372 bushels, in 1875. The market 
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opesed in July at $1^0 to $1.52 per cental, and closed Iq December at 
11.75 to $1.80. 

Oats. — The receipts of oats io 1876 were 3i4,972 centals, or 574,053 
bnahela, against 316,898 ceatals, or 578,163 basLels, in 1875. The mar- 
ket ia Jul j, with the advent of tlie new crop, was weak, closing at $1.20 
®$1.75 per cental, havingreached $1.50® $1,85 in August. With snb- 
aeqneut flactnations, the year closed with quotations at $2.05 'Si $2.50. 

Barl^. — This crop ranks next to wheat in the San Francisco grain- 
trade, as It does in the cereal production of California. The crop of 
1876 Tcaa the largest ever raised in the State ; its abundance ran down 
prices to an nnprecedentedly low figure. The receipts of 1876 were 
1,007,953 centals, or 3,179,922 bushels, against 1,023,471 centals, or 
1,705,785 bosliels, in 1875. The receipts were nearly double and the 
shipments more than doable those of the previous year. Toward the 
close of the year there was a rise in prices, which partially compensated 
the low rates previously prevailing. California brewing-barley is now 
flipped to all parts of the civilized world, and the growing demand has 
made barley -growing one of the most promising agricultural industries 
of the Pacific coast. The market opened in July at 90 cents per cental, 
and closed in December at $1.15 ® $1.40, Laving had several reactions 
during the intervening months. The exports of 1876 amonoted to 
357,887 centals, or 586,478 bashels, against 12G,18S centals, or 210,313 
bushels, in 1875. Of the exports, 124,446 centals, or 207,408 bnshels, 
were sent to foreign countries, 170,139 centals, or 208,565 bnshels, to 
2few York by sea, and the remainder eastward by rail. The declared 
valae of the shipments for 1876 was $414,481, against $215,984 in 1875. 

The receipts and maritime exports of flour, wheat, oats, and barley 
fmr twenty-one and a half harvest years were as follows : 
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BBCAFITULAIIOH. 
The comparativo receipts and shipments of flour and grain at the 
foregoing points may be tabalated as follovs : 
Flour, barreU. 
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Wheat, itteludittg fttmr, reduced to bushels. 
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LTVE-STOOK MARKETS. 
HEW YORK. 

The trade of 1876 was not satisfoctory either to vestern shippers or to 

wholesale batchera in the city, several of the latter haTing been oom- 

pelled to Bnspeud operatioos daring the year. Tbecauses of disturbance 

have not been abated, nor hare apprehensions of fatnre troable beea 
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allayed bj the derelopments of the year. What is called the ''oanying 
process " is still operative to a serious extent. This process consistB in 
selling to obtain money to pay for previous purchases. The solid sub- 
stantial men of the market are demanding an abatement of this nuisance. 
The abuses of the credit system have been felt in this market, consider- 
ably affecting the normal relations of the trade. * It is hoped that in the 
regular development of business these abuses will disappear. By means 
of refrigerating-steamers transporting slaughtered animals, a large in* 
crease of the export trade has been secured, thus enlarging the demand 
for live stock at this point. The receipts of all classes of animals daring 
1876 shows increase, except milch-cows and swine. The steady expan> 
sion of the trade within ten years, and especially since the close of the 
civil war, still continues to be one of its marked features. 

The receipts of different kinds of farm-animals for the past nine yean 
are shown in the following table : 



^W" 



AniraftU. 



Beeres 
Gown.. 
CalvM 
Sheep. 
Swine. 



1868. 



393,101 



1869. 



325,761 

4.83C 

9;i, U^4 



1870. 



1, 400, GSM, 479, 563 
976, 511 901, 3081 



356,036 
5,050 
116, 457 
1, 46:J, e78 
899,625 



187L 



380,934 
4,616 

121, 937 
l,3;n,97j 
1, 3:j4, 49-2 



187S. 



1673. 



425,275 
5,089 

115. 130 
1, 179, 518 
1,922,777 



442,744 
4,701 

116.015 
1, 206, 715 
1, 9q5, 389 



1874. 



454,033 

3,676 

104. 719 



1875. 



453,060 
5,034 
117, 5P0 



1,165,3331,838,530 
1,774.2981,388.541 



um 



47T,ffll 

195^ 9M 
1,947,8» 

i,aBiLin 



Cattle, — The receipts of 1876 show an increase of 24,216, but this does 
not fully indicate the increased beef consumption, as the receipts of 
dressed beef from the West have also greatly enlarged. An important 
export trade in dressed beef, which was inaugurated during 1875; has 
grown to unexpected proportions. Itcfrigcratiug-steamers have been 
fitted up, and toward the close of the year averaged 1,000 carcasses per 
week from New York and half as many from Philadelphia. The total 
number shipped from New York during the year was 22,500, the weekly 
average at the beginning of the year being much smaller than at ita 
close. If this number had been thrown on the home-consumption marketi 
it would have created great disturbance, by increasing the supplies 
beyond the utmost limits of the demand. The average price of beeves 
of all grades dnriug the year was $9.05 per cental, or ilJ25 less than the 
average of 1875. Pri(;es reached their maximum in January, but declined 
gradually till May, when a reaction began, but it was again followed by 
depression. The arrival of holiday stock at the close of the year caused 
a steady enhancement. The January range of prices was $7.50 to 813.50 
per cental, and the average $10.70; February range, $7.50 to 813.50, 
average $ 10.25 ; March range, 88.25 to $ 13, average $10.25 ; April range 
$8.25 to $13, average $9.94; May range, $7.50 to $12, average 89.0S; 
Tune range, $7 to $11, average $9.50; July range, $7.60 to $11, aver- 
dge $9.00 ; August range, $6.25 to $10.50, average $9.14 ; September 
range, $0.50 to $11.25, average $9.43 ; October range, $6.75 to $11^ 
average $8,90; November range, $0.75 to $11, average $9.51; Decem- 
)er range, $7 to $12.50, average $9.55. Milch-cows tell off 1,067 from the 
•umber marketed during the previous year. The shipment of milk from 
i"^ interior, either fresh or artificially condensed, is superseding the use 

cows in the city, which, in too many cases, are fed upon distillery 
*'- )s, and produce an unhealthy and even poisonous milk. This branch 
•' the cattle trade has been for some years declining. Prices have a 
.oinparatively narrow range. Calves were marketed in large namberSy 
le increase over the preceding year being 8,014. The figorea in the 
^4^ve table show only the live calves sent to this market. A large 
..imher of -iriisgpd nfl|Y>a«ises are ahso imported, adding very matedaUy to 
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the amount of Teal marketed. The Teal trade is annually inereadrnf , 
bat the rappliea are almost entirely for city consumption. The greatest 
supply la daring May and June, when the prices run lowest. At t^e 
opening of 1876 prices ranged from $4 to ftl0.50 per cental, but g^^^- 
aliy fell to $3.50 ^ $7 diiriog the midsummer, after which a gradual 
rise was noted, which coDtioaed till the end of the year, the closing 
quotations being $4 ^ $9.50. 

Cattle products, — Barreled beef: Eeceipts, 103,205 barrels and tieroedi 
against 45,506 in 1875 ; exports, 119,778 barrels and tierces, against 
8C,881. Butter : Eeceipts, 1,306,475 packages, against 1,084,309 in 1875 ; 
exports, 107,151 centals, against 42,341 in 1875. Cheese: Eeceipts, 
2^84,288 packages, against 2,321^705 in 1875 ; exports, 049,656 centals, 
against 921,137 in 1875. Tallow : Eeceipts, 67,448 packages, against 
26,779 in 1875 ; exports, 585,636 centals, against 414,309 in 1875. 

SheejK^ — The number of sheep and lambs marketed during 1876 was 
1,247,820, an increase of 19,290 over 11875. Sheep in the New York 
market have two elements of value, one in the weight and market-price 
of their fleeces, and one in the quantity of mutton in the carcass. 
During the early part of the year, when wool was low and of dull sale, 
sheep were not very profitable stock for dealers or producers. The mut- 
ton demand seemed to be subject to very rigid limitations, so that when 
a surplus was thrown upon the market it could not be easily disposed 
of by any ordinary reduction of prices. Lambs are usually marketed 
about the middle of April, the lirat arrivals being sold at 15 cents per 
pound, or, without weighing, at $8 or $9 per head. The arrivals of full- 
grown sheep are unshorn up to May 1, after which they are mostly de- 
nuded of wool. In 1876 prices during the first four months ranged fix)m 
$4 to $8.50 per cental. They then began to decline, ranging during sum- 
mer and fall from $3.50 to $6.50, and closing the year at $4 <S) $7.50. 
An attempt was made in a small way to create a demand lor American 
mutton in the British markets. The refrigeratingsteamcrs engaged in 
the beef export began toward the close of the year to stow sheep car- 
casaes in the smaller spaces of the cooling-rooms, and thus about 
2.000 dressed sheep were sent across the water. In this way it is hoped 
that a considerable mutton export will be inaugurated, which may grow 
into a permanent trade. The sheep traffic during the year was, on the 
whole, quite unsatisfactory. 

Sheep products. — Wool: The receipts of wool durin;]: 1870 were as fol- 
lows: Foreign carpet, 40,110 bales, equal to 16,221.84l^ pounds; foreign 
clothing, 3,188 bales, equal to 1 ,51 1,817 pounds ; California, 27,494 bales, 
equal to 15,121,700 pounds; Texas, 11,451 bales, equal to 3,435,;i00 
I)Ounds; New Orleans, 21,431 bales, equal to 0,429,o0() pounds; other 
southern, 1,454 bales, equal to 541,200 pounds; interior and western, 
19,181 bales, equal to 3,836,200 ])0un<lR; total, 121,300 bales, equal to 
47,097,459 pounds; total for 1875, 129,335 bales, equal to 41),924.21(> 
pounds,- total for 1874, 123,246 bales, equal to 40,583,881 ponuils. The 
exi)orts are insignificant. The stock lett over at the close of 187G was 
7,912,000 pounds ; of which 1,108,000 pounds were loreign, and the re- 
mainder domestic. 

tSttine, — The swine trade, during 1876, continued to manifest the sam^i 
declining tendencies which had characterized it during J 875. The tola) 
number marketed was 1,282,171, a decrease of 106,370. For innny yearii 
the number ot marketed animals showed a tendency to increase, reach- 
ing the maximum, 1,985,389, in 1873 ; each subsequent year has pre- 
sented a falling off. The preparation of hog products for fore?i;n ship 
menthas been annnally prosecuted on an inereasing scale at variouis 
points in the West, especially Chicago, interfering with the live-hog trade 



212 



REPORT OF THE COMMISSIONER OF AGRICULTURE. 



of New York. An increasing trade in dressed carcasses, however, in 
some measure compensates the decline. Prices ruled at $9.25 ® $lL50 
during the first four months of the year, and subsequently fell to $6.50 
(S> $7.75 in October. Theclqsing quotation of the year was 88 © $8^5. 

PHILADELPHIA. 

The receipts of all kinds of farm-animals at Philadelphia during 1876 
were in advance of the figures of 1875. This increased supply was 
doubtless caused in part by the increased demand for fresh meat created 
by the great Centennial Exposition ; but the increased permanent pop- 
ulation of the city and of its suburban towns requires a corresponding en- 
largement of the supply of animal-food. The market was mostly one of 
consumption ; comparatively few of the receipts were for transmission to 
other markets. The facilities for handling livestockatthispointhave been 
greatly enhanced within a year or two. The West Philadelphia stock- 
yards have been fitted up in a st^e of accommodation equal to any in the 
country. The North Philadelphia Stock-yard, on the line of the North 
Pennsylvania Eailroad, was started during 1876, and before the year 
closed the sales had attained the figures of 1,000 head of cattle, 1,500 
sheep, and 900 hogs per week. The supplies of western cattle were 
larger than in 1875. Cattle from Texas were received in increased 
numbers and of greatly improved quality. The number of beef-cattle 
received was 178,000 head, against 141,000 head in 1875. Prices ruled 
low throughout the year; prime beeves opened at $7.12^ ^ $7.50 per 
cental on the Ist day of January, and on the Ist day of December were 
quoted at $6.12^ <S> $6.50, the minimum, $5.75 ^ $6.25, being on tb 3 1st 
of October ; fair to good beeves opened at $5.50 <a> $7 and closed at 
$5.12^ ® $6, reaching as low as $4.62^ <2) $5.50 on the 1st day of Octo- 
ber ; common stock averaged about $3.50 ® $5.50. The receipts of 
cows were 12,750, against 11,830 in 1875 and 18,010 in 1874. Sheep 
were in increased numbers, the receipts being 548,850 head, against 
491,500 in 1875. Prices ojiened moderately and closed very low, rang- 
ing from $4.50 fa) $8 per cental in January to $1 fa> $5.75 in KovcAiber 
and December. Of hogs, 289,900 were received during 1876, against 
243,300 in 1875. Prices of these animals were also low, falling from $10 
^ $12 per cental in January to $7 Q> $8 in December, with a mazimam 
of $12.50 (a) $13.75 in April. 

The receipts of different kinds of farm-animals during thirteen years 
were as follows : 



Ymti. 



1864 

1865 

866 

867 

868 

L869 

870 

871 

fe72 

e73 i 

d74 

875 

■wn 



Beeyei. 



99,850 

96,4^5 

100,500 

90,1^0 

90,^00r 

99, 486 
117,903 

1841650 
165.86gr 
lj7,130 

m,ooo 

178,800 



Coin. 



7,950 

6,540 

10,830 

11,464 

9, 314 

6,085 

8/»835 

11,150 

13.302 

18. 405 

IS, 010 

11,830 

12,750 



Sheep. 



fiS5,000 
306,000 
512,000 
368^500 
417,600 
536, 500 
68^1100 
790,:i00 
749,500 
75«,:i50 
7511040 
491,500 
548,850 



BwiiM. 



140^400 
13^ MO 
12S;300 
173^500 
191,900 
178,900 
180,500 
190,010 
910,376 
34i300 
339.580 
943,300 
98^900 



ut later years show a large increase upon the earlier, though 1875 
'ii off from the very high figures of 1873 and 1874, in conseqaenoe of 
le general decline of trade resulting from the disastrous financial oriaia 
' IF' ^ The number of cattle in 187G was greater than in any former 
*n.v bo Climber /^f aows greater than any other year «scept 1872 and 
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1873 ; sheepy thoagh inoreasiug, have not equaled the high figures of 
the fi^t few years of this decade ; swine are also recovering their pre- 
vioas high aggregates. 

BALTIMORE. 

Cattle. — ^The annual receipts of beef-cattle at Baltimore for the last 
ten calendar years were as follows : 1867, 65,713 head ; 1868, 76,891 ; 
1869,91,000; 1870,89,021; 1871,88,386; 1872,92,292; 1873,94,664; 
1874,130,946; 1876, 113,379; 18^6, 109,8o4. Of the receipts of 1876, 
the city and neigh6bring butchers took about Tfi^WO head ; a consider- 
able number were taken by farmers of the neighboring counties for stock 
cattle; the residue were shipped eastward. The comparative prices per 
cental of all ^ades of cattlb on the 16th of each month of the last three 
years were as follows : 



Months. 


1674. 


1875. 


1876. 


JaotiarT . 


$4 00 to 16 50 
4 00 to 6 50 
4 50 to 6 75 
4 25 to 6 50 

4 37 to 6 75 

5 50 to 7 00 

4 50 to G 50 

5 50 to 6 50 
4 50 to 6 CO 
4 G2 to 5 25 
4 75 to 6 50 
4 50 to 6 50 


|4 00 to 15 50 

4 00 to 5 25 

5 50 to G 50 
5 50 to G 50 
5 00 to G 25 
G 00 to 7 00 
5 50 to 6 50 
5 00 to 6 00 

3 50 to 4 75 

4 00 to 525 
4 00 to 525 
3 87 to 4 75 


|i 00 to 15 25 
4 00 to 5 00 


I^brnar y 


V ^Mk , . . _ . , 


4 75 to 5 75 


AptiL 


4 62 to 5 62 


^T.:..:.: :...:..:;...;.::....::::::;;:; 


4 50 to 5 50 


JmM -■- , 


4 75 to 5 62 


Jolj 


4 50 to 5 50 


fA^Pg^flt. -r- - »-- -r r rr TTT,ir.,. ., 


3 75 to 4 75 


BnS^mb^r t.. , 


3 75 to 4 50 


Cobber 


3 25 to 4 12 


Korenber. 


3 75 to 4 75 


Doeembw 


3 25 to 4 37 







CatUe prodticts. — Butter. — No record of receipts has been kept. The 
supplies of "glades" butter wefe a fair average, and with a sharp com- 
petition among buyers, very good prices were obtained and but little 
was left over unsold. Eeceipts of good and fair stock have not been 
equal to the demand. Prime " Glades" was quoted at 24 to 26 cents per 
pound during the first eight months of 1876. Subsequently a slight 
flactnation was noted, but prices fell into their old routine. 

Cheese, — ^The market for cheese tended downward from January to 
September, but subsequently a sharp reaction was felt, causing an ad- 
vance of 4 cents per pound by the end of the year. For prime eastern 
factory, the year opened at 12^ ^ 13^, declined to lOJ 'S) 11 J in mid- 
summer, but rose in the middle of December to 14 ^ 16. Prime west- 
em factory ranged about 1 cent per pound lower all the year. 

Swine, — Receipts of hags for seven calendar years : 1870, -300,000 
head; 1871,307,436; 1872,400,874; 1873,392,734; 1874,357,647; 1876, 
277,496 ; 1876, 247,462. The receipts of 1876 fell behind about 30,000, 
but this is not to be wondered at, considering the unsatisfactory condi- 
ticm of the hog trade throughout the country during a large part of the 
year. The entire receipts were required by the city butchers for home 
consumption. The prices per cental of live hogs on the 16th of each 
month lor the past live years were as follows : 



Montba. 


1872. 


1873. 


1874. 


1875. 


1876. 


Jsniuiry ....-^^^ 


16 00 to rr 25 
6 50 to 7 2G 
G 50 to 7 25 
6 00 to 6 75 
5 50 to 6 50 

5 75 to 6 25 
G 00 to 6 50 

6 50 lo 7 25 

7 25 to 7 W 
6 50 to 7 00 
5 75 to G 00 
5 00 to 5 50 


$5 50 to $6 00 
G 25 to 6 85 
7 00 to 7 75 
7 50 to 8 50 
7 00 to 7 37 
6 25 to 7 25 

6 75 to 7 25 

7 25 to 7 50 
G 75 to 7 25 
00 to 7 00 
5 25 to G 00 
7 00 to 7 50 


|7 50 to $7 87 
7 37 to 8 75 
7 00 to 7 87 
7 50 to 8 37 
7 00 to 8 00 

7 50 to 8 25 

8 50 to 9 25 
8 00 to 10 50 

8 00 to 10 50 

9 50 to 9 75 

8 25 to 9 00 

9 00 to 9 50 


19 25 to $9 75 

9 50 to 10 50 

9 25 to 10 00 

11 00 to 12 00 

10 00 to 11 50 

9 75 to 10 50 

9 50 to 10 50 

10 25 to 11 25 

10 00 to 11 50 

10 00 to 10 G2 

9 50 to 10 25 

9 08 to 9 75 


$10 00 to flO 50 


I^ebmaiT 


10 00 to 10 75 


liATRb.r 


11 00 to 11 37 


April 


10 50 to 11 50 


i2y.::;.:.::::;. 


9 75 to 10 75 


JtlM .....T,... 


8 50 to 9 00 


Jaly 


9 50 to 10 00 


AagoMi 


9 00 to 9 75 
8 PO to 8 50 
8 00 to ST5 


O^ober.^ 




7 25 to 8 25 


|V|f|^^|||MI* 


7 00 to 7 75 
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Swhic 2)ro(lu€ts. — Of western pork, produced mostly dnring the winter 
packing season of 1874-'7o, Baltimore received during 187G 132,578,840 
pounds, 5i;,'ainsc J 4{),0()0,00() in 1875, 124,000,000 in 1874, 1 J 1,568,000 in 
187;5, aij(V 100,000,000 in 1872. Of lard, the forei^jn exports of 1876 
amounted to i-\2(>8,700 pounds, of which 0,053,030 went to Bremen, 
L\585,t)S2 to riiver]>ool, .*>,(K>8,275 to South America, and 559,403 to the 
Wet^t 1 ndi«>s. Th(i total export of 1875 was 8,520,000 ; of 1874, 11,129,169; 




14,S74 baiTi Is were exported, against 17,8<>i in 1875. Prices of mess 
]>ni'^ opi^iWii at $21 ^ S21.25 in ilie middle of January, rose to 823 in 
March, and jxradually fell to 617.50 at the close of the year. 



CINCINNATI. 

Cattle, — Tlie receipts of cattle durin<^ the commercial year ending 
Au;^ust 31, 1870, were 213,503 head, an increase over the preceding 
twelve months <a 10,053, or 7 per cent.; shipments, 98,322, a decline of 
5,110 head, or nearly 5 per cent. The quality of the animals marketed, 
on the whole, was an imjirovement upon the previous year, but during 
che summer an unusual amount of poor stock was oflered for home con- 
fiumption. The sui>plics of Texas cattle are constantly becoming more 
abun<laut and of better quality, so that the better kinds of this stock 
are piinin^ advimta^o over the medium grades of native cattle. The 
laackct was well sui)plied, and buyers ordinarily haul very little difficulty 
in obtaining: satisfactory terms. The Uliited Railroads IStock-yards have 
resulted in a gioat benefit to this trade, and buyers from distant locali- 
ties have l>een attracted. The trade of the Ohio Valley seems to be 
largely concentrating at this point. But while buyers have bad ample 
reasons (or satisiiution generally, sellers have found the business exceed- 
ingly dull £in<i unsatisfactory, especially from earlj^ spring to the close 
of the commercial year. Feeders also found little or no profit in the 
years business. The usual animation of the spring market was want- 
ing, and prices ileciined ; the market became very dragging and nnsatis- 
lacjtoiy. The lovr rates of the later summer months were maintained 
with little variati(;n. The market for Ic.ir to medium cattle opened at 
$3.50 ^> js i.5*> per (rental and closed at $3 ^d^ $4, with an occasional fitful 
reaction against this <lownward tendeiiey. 

The annual receipts and shipments ot ali kinds of cattle, together with 
tlie annual average i)rices per cental of prime beeves during the last 
nineteen commercial years, were as ioUows : 
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"lie average gross weight per head of cattle received at the stook 
/ards during the last commercial year was 9i>5.24 pounds* against 0i4j63 
n 1K74 »' K wd JWii^ '^55 in 187;W74. 
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Cattle products. — Butter: Dealers found the last commercial year 
unsatisfactory. Dnring the fall and winter prices were low aad the 
market slaggish. Holders were so anxious to get rid of their stocks, 
that early in March it was discovered that the country was generally 
hare of all grades of butter. The Northwest and other outside districts 
were drawn upon to supply the deficiency, and prices steadily advanced 
almost np to the appearance of new butter in May, which came in with 
a good demand, choice Central Ohio bringing 25 ^ 26 cents per pound 
and common 18 ^ 20. Buyers, however, became cautious .aud prices 
began to recede until, in the middle of July, choice Central Ohio brought 
only 14 f^ 17 cents, the demand from the South having given way; but 
by the dose of August this class of butter had advanced to 18 ^ 20. 
The average price of this grade for the whole year was 23.16 cents 
per pound, against 25J in 1874-76 and 27 in 187^-^74. The quality of 
butter marketed in Cmcinnati is constantly improving, a result trace- 
able mostly to the creameries of Northeastern Ohio. ' The distinction 
between Western Beserve and C.entral Ohio is fast fading away, as the 
latter is closely approximating the market qualities of the former. 
Creamery butter sustains its price better than other kinds under a strong 
competitive demand from the eastern cities. The idea of refrigerating 
butter-cars has been started among the market-men of Cincinnati, and 
would doubtless greatly benefit the butter trade of this city. The 
receipts and shipments are still indicated in the unmeaning general term 
^^ packages" instead of ^^ pounds,'' which renders it impossible to give the 
real movement of the trade. The annual average price of choice Central 
Ohio during nineteen commercial years was as follows: 1857-^58, 15 
cents; 1858-'69,19; 1859-'60,14J; 1860-'61,13i-, 1861-'62,12i; 1862-'63, 
Hi ; 1863-'04, 29 ; 1864-'65, 35 ; 18C5-'GG, 36^ ; 18G6-'G7, 261 ; 1867-^68, 
361: 18GJ^G9,32J; 18G9-'70, 284 ; 1870-71, 24§ ; 1871-^72,20: 1872-^73, 
23 5 1873-^74, 27 ; 1874-76, 25^ ; 1875-'7G, 23 J. 

Cheese. — The cheese business shows an increased receipt and shipment, 
the tonner embracing 183,745 boxes, and the latter 128,214 boxes. The 
receipts increased 10,G01 boxes, orG per cent.; the shipments 9,927 boxes, 
or nearly 9 per cent. The aunual average prices of factory cheese for 
the last six commercial years were as follows: 1870-'71, 13J cents per 
pound ; 1871-'72, 14^ ; 1872-'73, 14^ ; 1873-74, 14f ; 1874-75, 14 ; 1875-^76, 
11.4 cents. The manufacture oi cheese during the season was very 
large. Pasturage was very luxuriant during tbe milking season and 
cheese factories more numerous than during the previous year. The 
market was supplied with a good class of cheese, but the demand was 
only fair. 

Tallow. — ^The trade presented no very remarkable feature during the 
year. In the fall of 1875 a temporary foreign demand depleted the 
stocks in the country, but the effect was soon lost sight of. Prices were 
somewhat higher than during the pre^ions year, but the receipts show 
a falling off, being 28,009 tierces, against 33,397; the shipments were 
5,490 tierces, an increase of 1,(>86. Prime city rendered tallow was quot- 
able at the beginning of the 5 ear at 8J cents per pound, but under the 
stimulus of the foreign demand before alluded to it advanced to 9 to 9^ 
in October. After November, prices shrunk until the close of the year. 
The average of this class of tallow for the year was 8.77 cents per pound, 
aga-nst 8^ in 1874-^75, 7.4 in 1873-^74, and 8.4 in 1872-^73. 

Hides. — Heavy competition during the year rendered the margin of 
profits in hides very narrow, and consequently gave rise to great dissat- 
iiErfaction among dealers. The receipts of dry hides were not equal to 
previoBS yearsi but green hides show a considerable increase. The in- 
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crease of facilities of transportation has increased the number of green 
hides marketed, and tanners are annually taking a larger number of the 
latter. A large part of the Texas hides received at this market are now 
greeui while the dry hides from the region penetrated by the Union 
Pacific Railroad are being replaced by green ones. The latter also 
come from the regions around Lake Snperor. Many light hides are 
shipped from the West by way of Gincinnnati to Boston. Dry flint hideB 
averaged 143 cents per pound, against 17.5 cents the previous year. The 
receipts byriver and rail were 188,808 pieces, and 272,521 pounds, against 
177,525 pieces, and 213,81£ pounds the previous year; shipments, 144,214 
pieces and 40,300 pounds, against 128,961 pieces and 102,720 pounds. 

Sheep, — Receipts 355,848 head, an increase of 82,746, or 30 per cent ; 
shipments, 278,320, an increase of 100,313, or nearly 62 per cent. The 
quality of the animals marketed was about equal to those of the pre- 
vious year. The demand was fair and prices somewhat lower. At the 
opening of the year prime stock was quoted at $4.25 per cental, groe^ 
with a gradual advance to $6, the maximum, in March ; then a decline 
commenced, and the minimum, $3.75, was reached in July; the. year 
closed at $4. The av 3ra^e quotation for the year was $476 per cental, 
gross, against $4.89 in 1874-75 and $4.50 in 1873-^74 The receipts and 
shipments of sheep during the last nineteen commercial years were as 
follows : 
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The average gross weight per head of sheep at the stock-yards was 
80.9 pounds, against 81.04 the previous year. 

The above iigures show a great increase both in the consuming and 
the distributive trade. Cincinnati has become one of the leading sheep- 
markets of the country, being surpassed in the extent of its business 
only by New York and Cliicjigo. 

81ieep products — WoqL — The business of the commercial year 1875-^76 

was more satisfactory than that of any previons year. The receipts and 

shipments siiow smaller aggregates ; but this is from a decline in the 

through Khi[)!nents, which do not properly belong to the business of this 

point. The year opened with a fair demand, which continued till "Se* 

^^ember, when the market became depressed, and decline, dullness, and 

ioubt characterizeii the winter trade. Large auction sales of woolen 

?oods unsettled values, so that it was difficult to make quotatioiuu 

Prices went down to 8 and 10 cents per pound, and even then were 

mainly nominal. Manulkcturers whoso necessities compelled them to 

ceop their machinery in motion purchased sparingly, and only for imme- 

^i'^te consumption. Several large eastern manufacturers failed and 

uvolved some western traders in their fall, though none of these were 

n Cincinnati. This state of things, inducing great caution, resulted in 

^"^ prices for the raw material. In May, Ohio fleece, washed, paid the 

ji oducers only 27 ^ 28 cents per pound, a decline of 10 cents from the 

opening of the commercial year. During the war this fleece bad oom- 

niinria/? <^i iiti\ 80 late as 1871-'72 br«^ught 76 cents. But these low 
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prices indaced an enlargemetit of mannfactiiriQg entorpiise, and its io- 
oieaaed consamptaoa reacted upon prices, which had greatly stiffened np 
at the approach of July. This contiDDed to the close of the year^ the 
advance in fleece-washed wool being 7 ^ 8 cents over spring prices. 
Tabwashed and nnwasfaed maunfacturing did not present so marked an 
advance^ The demand has steadily been for better grades of wool, and 
the range between high and low grades was broader than nsnal. The 
whole trade had nn improved tone, an increased inqnity for wool and 
more liberal purchases. The general impression was that the wool 
market had passed the dead-point of depression, and that the bnsinesa 
was gaining a firmer footing than for many years. The receipts of the 
year were 14,242 bales, against 14,668 the previous year; shipmen^ 
11,870 bales, against 14,260. The large decline in the shipments indi- 
cates OQ iuoreaaed amount taken for local manufacture. 

Sm$ie. — ^The receipts of live and dressed hogs during the last com- 
merdal year amoonted to aboat 880,000, against 920,889 the previous year : 
shipments 185,200, against 149,464. Of the receipts, 672,056 were weighed 
at thb stock-yards,' and their aggregate weight was 169,350,795 pounds, 
averaging 252 pounds per bead. The number weighed in 1874-'75 was 
705,037, weighing in the a^regate 180,042,495 pouuds, and averaging 
2S6 pounds per head. During the last two comtnercial years the largest 
average weight was in January and the smallest in April. 

Hie Dumber of hogs packed during the last six winter-packing seasons, 
with tbeir average weight and yield of lard per bead, were as follows : 
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Daring the year bnsinesa was very unsatisfactory to all concerned. 
Daring the winter packinp; season hogs commanded prices which oper- 
ators considered as incompatible with profitable investment, aud hence 
some remained oat of the market during the whole season. Prices in 
September and October ranged from $7 to $8.50 per cental, but fell 
^^tly at the opening of the winter packing season. Fair to good hogs 
were ttien quotable at S7.1Q '2) $7.30 per cental gross, which exceeded 
the average of the pre(^ding winter. Prices advanced, with occasional 
hesitation, till nearly the end of the season, closing at $7.40 /S) $7.90, 
which were considerably below the highest figures reacbed. The aver- 
a^ of the prices during the year was $7.27.53 against $5.99.17 the pre- 
vioas year. 

Daring the sammer packing season of 1875, embracing part of the last 
commeroal year, the Cincinnati operators packed 118,783 hogs, with a 
total weight of 27,931,258 pounds, and averaging 235.14 pounds per 
hold; In 1874, there were sammer packed 136,153 hogs, with an aggre- 
gate gross weight of 31,626,076 pounds, and an average gross weight pe> 
head of 232.28. 
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Hog prodiicU, — Barreled pork. — Fi^om lack of uniformity in the details 
of the reports of past years, it would be difficult to give a comparative 
view of the production of pork in itw various ibrms in Ciueiuuati. Dur- 
ing the last commercial year 30,7,*^ barrels of mess pork were rejiorted, 
against 38,202 ; of otber kinds of barreled pork 6,994 were produced, 
against 5,970 the previous year, but this last amount is evidently too 
small, as in that year no note was made of several kinds of i>ork prod- 
uct. The receipts of barreled pork during the last commercial 3 ear 
amounted to G,()G.'3, the smallest within a half century. The receipts of 
1847-'48 were 09,828 barrels, but ever since that time this branch of trade 
has been declining. The shipments of last year were 53,518 barrels, some- 
what larger than last year, but l)earing a very small proportion to the 
great export trade of former years, which in IS^T-'-lS amounted to 196,186 
barrels. The average price of mess pork during the last commercial year 
was $20.92.1, against $20.40.8 the previous year, and $16.68^ in 1873-74. 
During the last twenty-one years the maximum average price, $32.75, 
was in 1804-'05; minimum, $10.70, in 18Gl-'62. 

Lard, — The product of lard last commercial year amounted to 64,312 
tierces, 405 barrels, and 7,053 kegs, against 70,343 tierces, 243 barrels, 
and 6,099 kegs the previous year. The receipts of lard were 13,951,721 
pounds, against 11,580,129 the previous year; shipments 35,157,200 
pounds, against 30,855,878. The average price of prime steam winter 
was 12.24 cent^ per pound, against 13.72 the previous year ; of kettle 
winter 13.27 cents, against 14.45. During the last twenty-one years 
the maximum quotation, 21^ cents, was in 1805-'00: minimum, 7^, in 
1801-'02. 

Pork and hacon. — Receipts of last year 25,244,229 pounds, against 
25,530,475 pounds the previous year; shipments, 91,797,010 pounds, 
against 90,222,139. 

CHICAGO. 

The total value of all kinds of live stock received at the Union Stock- 
yards of Chicago during 1876 was $111,185,000, against $117,533,941 in 
1875, a decline of nearly 5^ per ceut. Tliis decline is not the result of 
a decline in business, but of a general shrinkage of values. The num- 
ber of animals marketed during 1876 was greater than in any former 
ye^ir. 

Hornet, — The monthly receipts and shipments for the last four years 
were as follows: 
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This braocb of the live-stDclc trade sbows a marked decline daring 
£be years aoder consideration, tbe nambers being reduced nearly two- 
tbird:* siuce 1873. 

CattU. — ^The nnmber of cattle received daring the year was l,0flG,745, 
an iu(»^ase of I'J per cent, over 1875 ; the shipmenta were 797,724, an 
increase of 14^ per cent The monthly receipts and sbipmeuts of tlie 
last six yenrs wore as follows : 
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The cattle trade of 1876 was by far the latest on record, and was 
steady and anintermpted daring the year. The iramense corn-crop of 
1875, far exceeding the demand of the market for this grain, induced 
northweBtem fanners to go extensively into Rtock-feeding. A safQcieut 
nnmber of hogs could not be obtained for its cou8uiii))lioD, and beuce 
cattle-feeding was resorted to for the disposal of tbe surplus, lleuoe, 
daring the liill months of 1875, a larger nnmber of csittle were gi>t to- 
gether upon farms dependent ujwu the Chicago market than ever before 
knowD. November and Dt-cttmber of that year were remarbaltty milil, 
and tbe grass couiinncil gt-eeii am) iiyah to an nniisually hite i»enod. 
It soon became apparent ttiat an immenKo beef-proitiiulion was going 
forward, and that tbe supply of cattle would be uupre^-^lvntedly large. 
The (Jbicago market veiitied these indications by the rt.-cei]>t of a very 
large Doniber of cattle in Jaunury, a mouth in which triin-^acilonsare 
osnaily Umited. Prices for the Beaw)u opciie<l »l 92.75 /Si ^i per cental, 
but gradually receded till at tho bcgiuuiug of April the be^tcatlIe ip 
the market commandel only $1.75. In tiie first week of M;iy prices 
rallied to t5 ® t3.25 fur uboico auimals, but they gradually foil off till 
jn the closing montho of the season the maximum was quoted at $4.ti0 
® $4.75. Toward the close of the year another rally is noted, briuifiiig 
op tbe highest grade of beeves to Jj <S> $5.5<». Lower pnides did not 
shrink BO heavily. While choice aud extra beeves averaged at least $1 
per cental lower than in 1875, tbe decline iu tbe less valuable stock 
was only 50 ® 75 cents. A largo number of cousumera were driven by 
financial considerations to tbe use of cheaper beef than they had been 
accnstomed to. 

The largest nnmber ever marketed here daring any single month, 
115,140, was iu May, 187C, while every month indicated a great advance 
npou the correspouding month of 1875. Alt the States and Tenitorieg 
supplying this market exce|>t Texas showed a greater or less iucrease, 
especially tbe regions west of tbe Missoori Biver. Colorado, Wyo- 
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ming, Montana, Utah, Oregon, and the Indian Territory greatly en- 
larged their qaotas of sapply. These extreme western cattle, which at 
first were suspiciously regarded under the name of '' half-breeds," rapidly 
grew in favor and began to supersede the natives of the same weight 
and flesh, with ordinary feeding. The bulk of these far-west receipts 
was taken by local butchers and packers, either for home consumption or 
for export as beef. 

Cattle products. — Beef. — ^The excess of receipts of cattle over shipments 
amounted to 299,021, against 224,309 in 1875. Of this aggregate, about 
70,000 head were taken by the beef packers and pressers. A direct 
export of dressed beef from Chicago to Europe had been inaugurated in 
1874, and had increased its operations during 1875, but it still WM 
largely of an experimental character. During 1876 this business de- 
veloped a permanent relation to the demands of the English market, and 
became one of the established features of Chicago trade. A larg^ 
amount of capital has been invested in sea-going vessels with refrigen^ 
ing apparatus, and orderly methods have been introduced into the busi- 
ness which have greatly secured its success. Among the precautions 
for the delivery of the beef in good order in the English markets is the 
inclosing of each quarter in cotton-sheeting, thus protecting it from dirt 
in handling. On the day following the arrival of the vessel at Liver- 
pool the cargo is shipped by rail to London, the largest meat-consuming 
market in the world. A considerable amount of dressed beef, embracing 
last season 60,000 carcasses, was shipped to the manufacturing towns of 
New England and New York. Some of this is from the smaller towns 
and rural districts of the Northwest, which is sent to Chicago for ship- 
ment eastward. This trade somewhat interferes with the business of 
the city butchers. 
During the last eleven years the numbers of cattle annually packed at 

1867-?68, 
1871-^2, 
1875-^6, 

75,000. The heavy increase in the slaughter of beeves at Chicago is 
due especially to the development of the canned beef trade, whidi is 
supposed to absorb at least four-fifths of the beef annually pack^ here. 
This new article has found its way to many points in Europe, and Chi- 
cago packers claim a fair average profit from their operations. The can- 
packers do not slaughter their own cattle, but procure dressed carcasses 
either from wholesale firms in the city or from parties at neighboring 
points. The regular barrel-packing business is on the decline, as the 
business can be more i)rofitably earned on nearer the base of supply of 
the raw material, aD<l hence it is pursued more largely in the far West 
Only one firm in Chicago during 1876 pursued the old method of bar- 





very irregular supply from other points. The shipments amounted to 
72,004 barrels in 1876, 60,454 in 1875, 72,562 in 1874, 33,938 in 1873, 
^9,911 in 1872, 89,452 in 1S71, 65,369 in 1870, and 48,624 in 1869, show- 
ing a great fiuctuatiou in the dispatching trade. The prices c^ mess 
>eef at the beginning of each month in 1876 ranged from $8.50 <® (9 
n March to $10.75 © §11 from May to October, falling to $9.50 ® $9.75 
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8kup. — ^The receipta of eheep were 361,095 head, a decline of 64,843 
bun the receipts of 1S75 ; the Bbipmenta Trere 19G,925, or 44,679 fewer 
ium in 1875. 

The monthly receptfl and shipments for six years were as follows : 
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19,886 S.l» 

SS;946iSm« 
36,341 16.303 

ssas 






Octobnr 


TdUI... 


316, 0531135, MM 


330,111 


HS,D16 


133, SEH 


"^■™^ 


"•■'" 


118,94* 


,.., «.!»,.» 


«- 



The sheep trade during the year was remarkable for its steadiness. 
Dming the first half of the yeai there was a strong healthy demand for 
dupment, bat with the close of the spring season and after shearing 
time tlie shippers generally withdrew, leaving the market to the locsJ 
botchers. This reacted npon the supply, which fell off, with a partial 
fitful revival at different times in the closing months of the year. The 
flharacter of the receipts became perceptibly lower as the year drew to 
its dose, especially the increasing import from Texas. Prices opened 
ftt $5 ® (5.60 per cental in January, and advanced to t6 for choice 
sheep. Daring the subsequent months extra grades rose to (7.76 in 
Hay, bat a subaequent reaction carried prices down as low as $4.12} for 
the best in market on the iBt day of December. 

Swine. — Eeceipts 4,190,006, an increase of 277,886 over the previoos 
year. The shipments were 1,131,635, a decUne of 451,008. 

Ibe monthly receipts and shipments at the Union Stack-yards daring 
the last six years were as follows : 



^ 


um. 


- 


•^ 


B«iiptL 


SUpmenti. 


Bf^v**- 


Shlpicuti. 


BMtlpU. 


Shipm«U. 




300.897 

139,343 

7l!63i 
137. Ml 

leslBsi 
mors 

si 

4M,B3I 


63,089 

mfW4 

ii 

fl7.49(» 


sa8;s36 

M 

Q12!d30 
Sll>,4IW 

373,963 


78,377 
1H66S 
144, SW 
145: ISl 

itie, 151 

306,940 
19S;077 

ili 

US. IBS 


581,343 

BSl,36l 
34t|sEo 

SI: 


nan 




















































3,398,113 


1.161, 406 


3,353,653" 


1, 836.634 


4.33T.750 
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Ifontkt. 



Janaftry ... 
Fobruary . . 

Mnrch 

April 

Muy 

June 

Jnly 

j\ii)CnHt .... 
September . 

OctobT 

>«oveiuber . 
December. . 

Total 



1974. 


ReceipU. 


SbipMenta. 


457, 088 


140.435 


303. 341 


163, 990 


23rt, IMS 


202,317 


311,945 


845. 945 


328. &.V« 


265.1.40 


310,072 


2^l,41«J 


lfi3, 450 


liOS. »04 


147,3r.ri 


atil. 103 


1K3, C'2H 


350,818 


£42, 350 


T--*?, 407 


203, 437 


531, -JOS 


11!), 928 


4,S5t,379 


2, 397, Ml 



1879. 



! 



tm. 



Itooei]rti. 



ShlpaMBta. 



508,347 
4*^,833 
240,797 
259, 5«9 
272.887 
299,051 
2<H), 137 
19«), 7»« 
105. 919 
30>.2.»5 
401,393 
470, 134 



135,509 
127,532 
147, 778 
171,505 
164,090 
165, 1(M 
157, 781 
111,378 
119, m 
135, 073 
94,423 
53,204 



3, 912, 110 



1,582.M3 



BMtlpttk 



44C^061 
360, 444 
311,369 
286,602 
307,250 
369,591 
261,564 
224.006 
278,999 
393, 946 
569.195 
541.969 



4,190,006 



48, »4 

74, K9 

105,756 

94,04 

127,890 

123^188 

125,539* 

111,736 

106,833 

100,800 

71,218 

38^406 



1,131.« 



The exc(^8s of receipts over shipments was 3,058,371, or 738,904 greater 
than the excess of 1875. This is accounted for by the great increase in 
summer packing during the summer of 1876. Feeders and shippers, on 
the whole, were satisfied with their share of the trade, as they foand all 
through the year a good demand for their stock. The year opened, how- 
ever, under no bright promise. Two months of the winter packing sea- 
son had passed, and the supply of hogs had shown a material failing ofl^ 
comi)ared with the corresponding mont hs ot the previous season. Reports 
of immense losses from cholera in prominent swine-raising districts were 
rife in the market, creating the in)))re.ssion of a short supply. These re- 
ports had elevated ]>rice8 during November and December, 1876. Janu- 
ary opened at high figures, in spile of a combination of buyers to reduce 
them to a normal level, the range being from $6.70 to $7.25 per cental. 
The upward pressure continued through the month, working the quota- 
tions slowly np to $7.50. The unwilliugness of buyers to pay such prices 
caused a reduced stock, the receipts of January falling 62,286 short 
of January, 1875. February, the closing month of the winter packing 
season, brought no reaction agiiinst the pressure. The receipts fell off 
61,3<S9 short of February, 1875, and prices advanced to $7.90 ® $8.50. 
J3y the close of the season it seemed evident that the number packed in 
the We.st in 1875-'76 would fall largely short of the previous season. The 
final footings showed a reduction of 686,041. In March an effort was 
made by packers to keep up the price of hogs by keeping their estab- 
lishments runnixjg after the close of the wiuter season at from half to 
thiee-lourths of their capacity. The object of this movement, it was sug- 
gested, was to prevent a fall of prices in barreled pork until they had 
marketed their i)ro(luet. The receipts lor the month fell 29,408 short of 
March, 1875, making a decrease for the first quarter of the year of 163,083; 
prices ranged Irom $7.90 to $8.40. Packers continued to operate in this 
vay to sustain (heir high figures for winter-packed pork through the 
irst ten days of April, and until it was found that consumers showed a 
determination to take less of the high-priced pork, which began to de- 
;iiue, causing a decline in the price of hogs, which continued, until at the 
^lose of June quobitionfi were $6 to $7.10. The receipts of April com- 
)ared tv ii h the pro vi<»us year fell off 32,967 ; but May and June increased 
espectively 31,3(J3 and 70,530, making the net increase for the second 
juarter 71,926, and reducing the net decline for the first two quarters to 
•" 157. During the last half of July receipts fell off considerably, and 
jiices tenii)orariIy rose to $6.50 to $6.70; but during August and Sep- 
«»njber hogs arrived in increased numbers, and prices of all grades ranged 
• •'« SG to 88.75. Jteceipis fell off 28,573 in July, but increased 33^18 in 
1 i:^.fiQo ip s<^ptember, making the net increase of the thixd 
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qoarter 117,715, and the net inoreaM of the first three qoarters 36,568. 
October opened with a steadiness of prices which it did not maintain. 
A fall sapply at the first caused a fall of 25 to 30 cents per cental, but re- 
oeipts began to flail ofi* and prices again rallied. In November the winter 
packing-season re-opened, but many packers had continued operating all 
tiirough the intervening months and their movements had a regulating 
influence upon the houses that had suspended operations during the 
summer. Prices for packing-hogs during the month ranged from 15.70 
to t5.90. The trade of December was remarkable for steadiness, with a 
strcmg tendencey to high prices toward the close, caused by a falling 
off in the receipts. The arrivals increased 91,691 in October, 77,802 in 
liTovember, 71,825 in December j during the fourth quarter, 241,318 ; 
during the year, 277,886. 

The average gross weight per head of hogs received during the year 
was 239 pounds, against 233| pounds in 1875, and 218 pounds in 1874. 
The monthly average weights per head during the last five years were 
as follows : 



Honths. 

Jftanary 

IWiraary... 

much 

Avjnut 

September 

October 

VevMDi 



1871. 



fl86f 

8631 

2!27| 

8251 

823 

fi27| 

834 

833| 

S57{ 

264{ 

878 

983k 



863 



187S. 




846.6 



1874. 



8931 

Sill 

801} 

197f 

1991 

800.7 

297.9 

20^4 

2091 

221t 

244 

853i 



818 



1875. 



861 

851 

817 

8064 

810 

218 

223 

228 

230 

239 

856# 

271 



2331 



1878. 



881 



880 
817 
838 

833 
834 
248 
846 

256 
803 
870 



839 



From Uie above tables it appears that during the present decade the 
largest annual receipt was in 1873, and the largest average weight per 
head in 1872. The very great receipts of 1874, being of comparatively 
light weight, did luot yield a net product in proportion to their num- 
bers. The largest amount of live pork marketed in any one year was 
1,069,689,150 pounds, in 1873 ; the next largest aggregate, 991,411,434 
pounds, was in 1876. The total value of the hogs packed in 1876 was 
$48,97^000, an increase of $9,224,000 over 1875. 

Hog producti.— Pork.— Receipts of 1876, 43,911 barrels; 1875, 58,270; 
1874, 40,381; 1873, 43,758; 1872, 121,023. Shipments, 1876, 315,448 
barrels; 1875,311,170; 1874, 233,764; 1873, 191,144; 1872, 208,664. 
The city product of the winter packing- season of 1875-'76 was 203,430 bar- 
rels: 1874-^75,201,675; 1873-^74, 195,917; J872-'73, 102,986; 1871-^72, 
152,012; 1870-'71, 148,050; 1869-'70, 118,599. 

Swnmary. — The anuual receipts of cattle, sheep, and swine during 
eleven years were as follows : 



Yeara. 


Cattle. 


Sheep. 


Swiue. 


TotaL 


IMS 


393, 007 
329, 188 
324, 524 
403, 102 
532, 964 
543, 050 
e«4, 075 
701,428 
843, 966 
92;), 843 
1, 090, 745 


207,987 
180,888 
270. e91 
340,072 
349, 853 
315, or>3 
310,211 
291. 7;{4 
3:0,655 
418, 94H 
304,093 


901. 746 
1, ♦5l«6. 738 
1, 700. 782 
1,001,869 
1, 693. 158 
2, 3.-0. 063 

3, 2:»2. V,%i 
4. 3:n. 760 

4. 258, 379 
3.912,110 
4,190,000 


1, 562, 740 


tkin . 


2, 206, 814 


IMS , ,^, ,- - 


2,302,197 


IMD 


2,405,043 


itnn -...-- 


2, 575, 075 


liTi 


3,238,186 


iBTa 


4, 246, 909 


uej3 . ,....-...-. 


5, 390. 918 


1-74 ---.--.- 


5, 435, 997 


1B75 ......---. 


5,251,901 


l^^ .......--.---— 


5,650,b4< 
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SAINT LOUIS. 

Horses mid mules. — The receipts of horses and mules were 22,721 in 
1876, against 27,516 in 1875, and 27,175 in 1874, The shipmenta were 
26,301 in 1876, 28,675 in 1875, and 30,202 in 1874. It will be noUced that 
in each of the three years the shipments are more numerous than the 
receipts. This apparent discrepancy is explained by the fact that the 
receipts are confined to rail and steamer and take no account of the 
animals brought into the city from the immediate neighborhood. The 
range of prices per head for all grades on the first day of each montli for 
the past four years was as follows : 



Months. 



1873. 



IIorBOS. 



January . . . 
February . . 

Harch 

April 

May 

Jane 

July 

August . . . . 
September. 
October — 
November . 
Deoember . 



Mules. 



1674. 



Horses. 



I$50to$-300|85 
50 
40 
40 
40 
40 
40 
40 
25 
40 



to 200 
to 200 
to 225 
to 230 
to 225 
to £25 
to 225 
to 175 
to 200 



85 
85 

a-) 

85 
90 
DO 
75 
65 
65 



to $200 

to 200 

to 175 

to 200 

to 200 

W 225 

to 225' 40 

to 225; 40 

to 175, 40 

to 225! 40 



$30 
30 
30 
30 
30 
40 
40 
40 



165 
165 



to$17e 
to 
to 

to 165 

to 1G5 

to 170 

to 200 

to 200 

to IW) 

Xo 170 

to 170 

to 170 



Mules. 



1875. 



Horses. 



$60to$200!$40 
50 iQ 2001 40 to 
200 



50 to 
50 to 
50 to 
65 lo 
70 to 
75 to 
75 to 
75 to 
7^to 
75to 



200 



200 
200 
190 

200: 

200 
200i 
200 
800 



40 to 
40^ to 
40 to 
40 to 
40 to 
40 to 
40 to 
40 to 
25 to 
20 to 



180 

180 

ItiO 

leo 

180 
IbO 
18G 
200 
200 

sue 



Mules. 



1678. 



HorsM. 



to |180|f75 to 1200'laO to|300 180 to|MiO 

to soo eoto 
800 eoto 

8001 Sl^tO 

wto m 

85 to 1» 



u 

75 

75 

75 

75 

75 

75 

75 

75 

85 

80 

80 



to 200 

to 200 

to 200 

to 180 

to 200 

to 180 85 

to 200; 85 

to 200! 25 
85 
85 



85 
85 
85 
85 
83 



to 
to 



to 8001 85 



to 
to 
to 
to 
to 
to 
to 
to 
to 
to 



800 
850 



800 



850 85 to IBS 



R5t0 

Sto 



850 
SOO 
850 85to 
850 65tD 
850 85to 



to 185 
US 



185 



This trade is mostly with the South, aud is not very remunerative, as 
its declining aggregates indicate. The largest source of supply is West- 
ern Missouri and Kansas, full half the receipts coming from that region. 
A large number come down the Mississippi Eiver on steamerst Illmois 
furnishes about 10 per cent, of the whole, and a few come from Ohio, 
Indiana, and Kentucky. 

Cattle, — The receipts of cattle amounted to 349,043^ head, an increase 
of 4 per cent, over 1875, but not equal to 1874. Shipments 220,430, an 
increase of nearly 2 per cent. 

The aggregate receipts and shipments of the last twelve years were as 
follows . 



Years. 


Beoeipts. 


Ship- 
ments. 


Years. 


Receipts. 


Ship, 
ments. 


Years. 


Booelpti. 


Bhip- 
menU. 


1865 


94,307 
103.259 

74^146 
115, 352 


46,712 
24,462 
26,799 
37,277 


1869 

1870 

1871. 

1372 


124, 565 
201,422 
199, 527 
263.404 


59,867 
129, 748 
130, 018 
164,870 


1873 

1874 

1875 

1876 


879,678 
360,985 
335,749 
349.043 


180,681 
aSG;61B 
816,701 
89(^439 


^866 


i867 


1868 





The above figures show a rapid augmentation of the caltle trade of 
5aint Loais, especially since the immense production of l>32:as and the 
southern trans- Mississippi region began to find its way to the eastern 
narkets through the Pacific railroads. The maximum receipts axe 
^oted in 1874, but the reaction of 1875 was partially compensated by the 
ncreased receipts of 1876. The new transportation arrangements with 
he east-bound railways will inure to the advantage of this trade, as well 
^ to the fioar and grain movement, and it is believed that both receipts 
.,-H Qhir-ne"*^® "^il^ *ro o" increasing in the future. 
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The following table shows the rau|::e of prices per cental at the begin: 
ning of each mouth for the last »ix years : * 



T 



llMlthA. 



January 

Tdbraary .... 
ICanh 

^.::::::: 

Jane 

July 

Aacost 

Seinember... 

Ofl&ober 

Korember .. 
December ,. 

^ — 



1871. 



s 
s 

s 
s 

3 
S 
1 
1 
1 
S 
1 



50 to 

50 to 

75 to 

75 tu 

00 to 

GO to 

75 to 

S5 to 

50 to 

93 to 

50 to 



$6 25 
6 50 
C50 
6 50 
660 
6 75 
500 
510 
4 75 
450 
500 
4 75 



1872. 



12 25 
3 25 
3 50 
3 r4) 
37^ 
50 
75 
75 
75 



to $5 50 
to 5 75 
6 7.-) 
li 7'i 
6 5U 
(;5i) 
6 50 



I 25 
1 50 
r37* 



t,» 
to 

t4) 

to 
to 
to 
to 
to 
to 



6 2.^ 

5 75 

6 60 
6 00 
550 



1873. 



1871 



tl 50 
1 50 



I 
1 



50 
75 



to $6 
to (\ 
to (• 
to 6 



2 00 
I 75 



75 
75 
50 
40 
25 
25 



to 
to 
to 



to 6 

to 5 

to 5 

to 5 

to 5 



00 

00 

375 

62^ 

12i 

00 

6U 

50 

30 

00 

00 

00 



51 
1 
1 

2 
o 

1 

2 
1 
1 
1 
1 



50 to 
50 to 
75 to 
00 to 
75 to 
00 to 
25 lo 
00 tu 
90 to 
75 to 
00 to 
75 to 



$6 50 
6 25 
6 00 
6 25 
600 
6 25 
25 
6 00 
5 75 
5 75 
5 50 
5 75 



1875. 



^2 I'O 
2 00 
2 00 
I 75 
1 50 
I .'^-0 
I 50 
1 M 

1 75 

2 00 
2 &i5 
2 25 



to €0 00 
to 6 00 
6 CO 
6 15 
6 75 
6 75 
6 75 



to 
lo 
to 
to 
to 
to 
Ui 

t^l 
to 
to 



6 75 
625 
6 25 
550 
6 12 



1878. 



?2 40 to 
2 00 to 
2 00 to 
00 to 
00 to 
00 to 
00 to 
00 to 
00 to 
00 to 
2 00 to 
SOOtO 



2 

2 
2 

2 

2 

o 



$6SS 
600 
5 50 
550 
450 
450 
4 75 
490 
490 
490 
490 
490 



Cattle products, — Beef. — The trade in barreled beef is small, the receipts 
of 1876 comprising only 12,869 barrels and tierces; shipments 17,^02; 
t^e excess of shipments shows that beef-packiugin the city about covers 
home oonsamption, with a small snrplus for export. 

Bi*«cr.— Eeceipts 125,309 packages, against 110,074 in 1875, 74,937 in 
1874, 64,607 in 1873, and 61,250 in 1872. It is still a matter of regret 
to the general statistician that this unmeaning designation should be 
used, rendering it impossible even to estimate the quantity of butter 
marketed at Saint Louis. Supx>osing that these packages average from 
year to year about the saipe weight, the report indicates a gradual 
increase in the trade. The majority of the receipts, 67^725 packages, 
oome from the East, by the Yandalia and Terre Haute Eailway. A very 
small portion comes from Missouri and the territory westward. The 
diipments are too small for notice in the city statistics, the receipts 
being almost entirely absorbed by the home demand. 

The range of prices per pound of butter of good to choice grades at 
the beginning of each u^onth of the last six years was as follows : 



Hontha. 



January., 
February 



JaiM. 
July. 



Annat.... 
SepMBber. 
O rtobac .... 
l^orember , 
Deoember . 



1871. 



Cents. 
30 to 32 
15 to 29 
15 to 30 
15 to 30 
15 to 29 
12 to 20 
12 to 20 
14 to 20 
14 to 21 
18 to 26 
17 to 27 
14 to 20 



1872. 



O&nU. 
23 to 26 
19 to 33 

19 to 37 

20 to 40 
18 to 25 
16 to 20 

15 to 19 

16 to 24 
16 to 30 
20 to 33 
18 to 30 
20 to 29 



1873. 



Cents. 
20 to 2ti 
20 to 28 
20 to 32 
25 to 35 
15 to 22 

15 to 22 
14 to 3Q 

16 to 2^ 

19 to 27 

20 to 30 
18 to 32 
24 to 30 



1874 



CenU. 
25 to 32 
27 to 37 
27 f/) 37 
27 to 34 
20 to 30 
20 to 30 
18 to 2d 
20 to 28 
20 to 28 

25 to 36 

26 to 36 
26 to 36 



1875. 



Cents. 
25 to 33 
23 to 33 
23 to 33 
18 to 33 
15 to 28 

15 to 28 
14 tb 28 

16 to 28 
18 to 28 
20 to 38 
20 to 30 
20 to 30 



1876. 



Cents. 
20 to 30 

16 to 30 
18 to 30 
25 to 35 
22 to 36 
13 to 20 
13 to 18 
13 to 20 
13 to 20 
20 to 30 
18 to 30 

17 to 28 



Cheese, — ^The receipts of cheese during 1876 amounted to 83,905 
boxes, against 69,013 in 1876, 80,579 in 1874, 68,790 in 1873, and 84,345 
in 1872; the shipments of 1876 were 24,536 boxes, against 52,045. 
Allowing 65 pounds per box, the receipts amounted to nearly five and a 
half million pounds. The great mass of these receipts was &om the 
States north of the Ohio Biver; a considerable share was from the 
lOddle States; very little came from the region west of the Mississippi* 
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The range of prices at the beginning of each month of the last six 
years was as follow : , • 



lionthi. 



JanuAry.. 
Febrnftry . 

liaroh 

April 

May 

June 

July 

Aii|i:ii8t . . . 

September 
October... 
Korember 
December 



1871. 



Onti. 

\^ to loi 

ir>i to 124 
15 to 24 
lii to 23 
17 to 27 
14| to IC 
12 to SO 
10| to 12 
9i to 10 
V.\i to 14 

14 to ir>4 

14| to 15 



1878. 



OenU. 
\Ak to 15 
to 15 
to 17 
to 22 
to 19 
to 



Hi 

H.4 

IMJ 

17 

13 



lU to 
lOi to 



IMi 

J2i 

11 
i2i to. n\ 

Ui to IG^ 
15i to 16 
14| to 15 



1873. 



OenU. 

14| to 15 

to 15 

to 16 

to 

to 

to 

to 



144 

15 

15 

15 

15 

15 

104 

13 

13 



ir>j 
i:^ 



to 11 
to 14 
to 14 
to 144 
to 14 



1874. 



OenU. 
\^i to 14 
15 to U\ 
to 164 
to 184 
to 184 
to 184 
to 184 
to 184 
to 18 
to 14 
to 134 
to i:i4 



1875. 



15 
16 
16 
16 
16 
16 
16 
13 
13 
13 




vm. 




The steadiness of these prices, especially during 1875 and 1876, is 
especially remarkable. The qaotations represent the better factory 
brands of both eastern and western manufacture. Formerly a consider- 
able amount of western cheese was marked with counterfeit eastern 
brands and sold as eastern cheese, but the rising character of 'the west- 
em manufacture has gradually removed the motives to this framL 

Hides.— The^ receipts of hides during 1876 amounted to 2i;261^ 
pounds, against 19,851,04:7 pounds in 1875 exports 20,520,487 ponndsi 
against 32,457,805 pounds in 1875. The course of the market during the 
li»t year was very remarkable, on account of the singular interplay of 
supply and demand. At the beginning of the year large supplies of 
both hides and leather created a very dull market, and the impression 
was widely disseminated that the business had been overdone. Tliis 
lasted during the winter, spring, and summer ; but in September reports 
came from the great consuming markets of the world that Uie geneial 
stocks of both hides and leather had been greatly redaced. A sadden 
demand from all quarters electrified the trade, and a wild specnlative 
excitement took possession of the market, which did not colminate till 
in December. Some classes of stock rose to prices faUy 50 per oent 
greater than those of spring and summer. Light dry flint hides, for 
instance, rose from 13 cents per pound in June to 21 cents in December. 
At the close of December there was a decline of about 5 per cent, frmn 
the maximum quotations, and since the year closed a still farther dedina 
is noted. Gommercial authorities are still undecided whether this reno- 
tion is permanent or transitory. As it hinges to a considerable ext^ 
upon the political complications in Europe, the question is likely to le- 
main for some time an open one. The hide trade of Saint Louis is be> 
coming quite important. The excess of shipments over receipts indi- 
'^Ates a very considerable number of hides thrown upon the market by 
>.ity butchers in excess of the demand of the home leather manaCaotoie. 

Sheep, — The sheep trade shows a marked increase, the reedpts 
^eing 157,831 head in 1876, against 125,670 in 1875, 114,013 in 1874^ 
ind 86,434 in 1873 ; shipments 67,886 in 1876, 37,784 in 1875, 35,677 in 
.874, and 18,002 in 1873. The great mass of the receipts was firom 
liissouri and the regions west and southwest. Three-fourths of the 
4hipments were eastward by rail, a few southward, and the remainder 
o neighboring localities. The increased production of the Crans-Missis- 
*iPT-' ^ffi^D ^j' '^hf "'> ^w tb- 'jipid ^enlargement of the Saint Loais tradsb 
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The range of prices per cental on the first day of each month fSor the 
last four years ^as as follows: 
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Sheep products. — Wool. — The wool trade of Saint Loais during 1876 was 
quite satisfactory to dealers. Efforts have been made of late years to 
provide facilities for marketing and storing this commodity. The result 
has been that this trade has risen from comparative insignificance to 
Agsrregates surpassed by only one or two eastern cities. The clip of 
1876 foond a stagnant and comparatively demoralized market, the wool 
manufacture being in a very depressed condition ; 15 per cent of the 
looms were idle, and the remainder, with very few exceptions, were run- 
ning either on short time or at a dead loss. Woolen goods were a drug 
in the market, and were selling below cost of production. Bankruptcies, 
in which creditors realized but small percentages on their claims, were 
of ft^oent occurrence, while several important mill properties were 
sold under the hammer by legal process at less than one-fourth of their 
valae. The prospect of marketing any great proportion of the clip with 
the slack demand then prevailing wa^ gloomy indeed, unless producers 
iroald aooept of prices low enough to wan-ant an extensive export to 
foreign countries. Samples of the better grades were sent to England 
and Germany for comparison with the ruling grades in those countries, 
and for designating the limit of safety in purchase of supplies for those 
markets. Eastern dealers were also solicited to send orders, but they .gen- 
erally declined^ alleging that the wool interest was in a more demoralized 
condition than even in 1860, when unwashed wools sold as low as 16 
^ 17 cents per pound, and tub-wools 25 ^ 27. Supposing that the con- 
ditions producing the depression were of a permanent character, they 
expected to . hold the dictation of prices ; but Saint Louis dealers, 
knowing that ruling rates were below cost of production, believed that 
sooner or later those causes of depression would be removed, and that 
trade would resume its normal course. They made extensive purchases 
at marke^rates, almost exclusively for cash, and accumulated quite ex- 
tensive stocks during the period of low prices. The wisdom of this 
policy demonstrated itself as the season passed on. About the close of 
June, eastern Operators appeared in the Saint Louis market, purchasing 
at a slight advance upon opening prices. In spite of all efforts to mask 
their operations, the real state of the general markets soon became 
known, holders became firmer, and prices went up. During the remain- 
der of the season an active, steady demand caused a brisk movement of 
stocks. In May ynwashed wool was quoted at 20 ^ 21 cents^ and the 
best tub-washed brought only 31 ^ 33 ; but in October unwashed had 
reached 29 <® 34 and tub washed 42 ^ 43, an advance of 25 ® 40 per 
cent, upon the opening figures. The receipts amounted to 0,025,103 
pounds, Against 4^9,307 pounds in 1875^ 4,963,417 in 1874, 3,956,212 in 
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1S7S, and 3,756,212 in 1872 ; tbe shipments in ]87C were 5,887,979 poonds; 
iu 1876, 3,756,518. 

Tlie range of prices per pound of wool of all grades at the begiDning 
of each month of the lust six years was as follows : 
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The stock of wool left over at the close of 1876 was 460,000 pounds, 
of which 275,000 pounds were from Colorado and New Mexico, 25,000 
pounds unwashed Texas, 90,000 pounds of other unwashed, tab-wa£died 
452OOO pounds, pulled 25,000 pounds. 

The wool business of Saint JLoais is mostly on a cash ba^is. Begnlar 
connections with mills in the East have been established, and arraoge- 
menta have been made for keeping stocks for tbe constant supply of 
western mills, which are annuaUy depending more and more npoD the 
Saint Louis market for supplies. Dealers enconrago the marketing of 
nnwashed wool. 

Bwine. — The receipts of 1876 were 877,160 head, an increase of ueaily 
40 per cent, over 1875, but still b^low the maximam receipts of 1871. 
The shipments were 232,87G head, an increase of over 80 per cent, com- 
pared with 1875, though bat little over half of the aggregate of 1874. 
The receipts of the last twelve years were as follows : 1865, 99,663 ; 1868, 
217,623; 1867, 298,241; 1868, 301,560; 1809, 344,848; 1870, 310,850: 
1871 , 633,370 ; 1872, 759,076 ; 1873, 973,512; 1874, 1,126,686; 1876, 028,669; 
1870, 877,160. Shipments for the same twelve years : 1865, 17,869 1 18B6, 
13,365; 1867, 28,627; 1808, 10,277; 1869, 39,076; 1870, 17,156; 1871, 
113,913; 1872, 188,700; 1873, 224,873; 1874, 453,710; 1876, 126,729; 
1870, 232,876. Over two-thirds of the supply of 1870 was from Mia- 
souri and the regions west and south. A large adjacent section of 
Illinois on the east contributed considerable numbers, with a few from the 
north. Of the shipments, all were sent eastward by rail except about 2 
per cent., which were taken mostly to local points near Saint Louis. A 
few were shipped southward. 
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The following table shows the montlily moTemeDt of hogs, as par- 
chased b; packers, batchera, and Bhippers, iluriDg 1876, together with 
their average weight per head and value per cental : 
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The grand total of the above figures showa 8^,213 hogs, weighing, 
as a whole, 228,585,380,25 pounds, or 114,293 tons, with an aggregate 
valae of 814,506,729,21. The average weigbtpei head waa 25C.28 pounds, 
and the average price per cental 9U.38. 

The ran gebf prices per cental for hogs at the beginolng of each month 
of the last four years was as follows : 
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Swine products.— The receipts for 8ixt«en years and the shipments fi 
twdve years of leading preparations of swine flesh were as follows : 
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Of the above receipts, the majority were from east of the Mifisisrippl 
River, except lard, tlie Greater portion of wliicU was from the vest. Of 
the sliipmeiita, nearly iiiiie-toutlis of the pork, tiaeou, and cut meat«wflDt 
Boutli. A litlle over half the lard went eastward ; the hirger portion of 
tlio hitter was shipix-d to eastern markets lor export to foreifiD countries. 

W'inlfr jjorkpacking. — The number of hops winler-packed at Saiut 
Louis durius ihe last sixteen seasonR, together with their averafte iiet 
weight per head, jvud the average net yii;ld of lard per bead, for six 
yearn, weie as I'ullowri : 
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Daring the summer picking season, from March 1 to November 1, 1876, 
there were packed at tbia point 90,351 hogs, averaging 220.43 poonds 
imrhead; in 1875, 102,424 hog3javenigiuE230poimds; in 1874, 150,063 
hogs, averaging 209 pounds; lu 1873, 132,155 bogs, averaging tiiiM 
pouuds ; iu 1872, 9»,720 hogs, averaging Ii33.03 pounds. 

llie total tiimiber of hogs cut by tjaint Louis packers ia estimated ftt 
over a milliou. Over half of tliis outside product ia shipped direct to 
eastern markets, the remainder being brought to the city. The capital 
invested in pork-packing iu Saint Louis is over ♦7,000,000. The city 
packers &)iw control a large number of establishments in the mral dis- 
tricts, in which are packed more than doable the amount packed inthdr 
city bouses. 

rOflK PACKISG 
us THE WB8T. 

Winter f>acki»o. — The Cincinnati Price^uireat has kept a record ol 
,K>rk -packing in the West fur twenty-seven seasons, showing the aam- 
biT of hogs (lacked iu each season, aH follows : lS49-'50, 1,C52^0 bead: 
lS.>0-'5], 1.3.i2.S(>7 ; lS51-'52, l,lH2,84ti; 1852-'53, 2,201,110; 1853-'54, 
2,5,14,770; lfi.">l-'55, 2,124,40-1; iS-w-TiG, 2,4i*»,5(i2 , 1856-'57, 1,818,486; 
18r.7-'5.S, 2,210,77S; lS.lfi-'50, 2,405,552; 1 K."i;i-'oii, 2,350,822; 18UO-'61, 
2,1.V(,7II2; I.S(ll-(i2,2,«!l3,«C0; ]*i2--«3, 4.li(;;).riL'0; 18«W<i4, 3,201,105 ; 
S(i4-*C5, 2,-J2J,77:»: l«(i.j-'(>(i, 1,785,9.15; IS(;t;--(;7, 2,400,701 ; 1807-^ 
!,7SI,(W4; ISliS-'liy, 2,l!)!l,873; lSG9-'70, 2,035,312 ; 1870-'71, 3,095,201; 
iS71-';2, 4,S;il,55«; l*>72-'73, 5,400,304; 1873-'71, 5,406,380; 1874-'75, 
■"),5l>0,--(i ; 187i>-'7(i, 4,SS»,185 ; 'l870-'77, 5,072,330. 

The operations of the last winter season show a gratifyiag advaoce 
'poll jls predeceHHor, thon^'li the aggregates are not up to the maximam 
>!' 18i4-'75. The enlargnt llgares uf iaU'r years are in part attribata- 
■''' ''Ki a more pcrfeiit s>'Hrem of statistics, embracing each year a larger 
- >" >f packing points, but allowing a sufficient margin of increan 
. ..!» _ .'iroA a. 2T«af Annnui At 'tainomeat of the pork-paokuif bnainoN 
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of the promiDent facts of the times. The business is enlarging 
D thy a section hitherto mainly dependent upon the West for its 

To a large extent the demands of home consumption there 
1 by home prodaction. This southern packing has 

t y any very imposing visible proportions, but the habit of 

N ii up porK on the farm is growing in that quarter, creating an invis- 
bie su ty, which is felt iu lessening the market demand, if it does not 
H i isibly to the published figures of production. Canada has also 
la her pork-packing operations to an extent which indicates a hope 
suMiiiying her own home demand. The movement for the export of 
[reeh it. to Europe has also assumed great importance, and may result 
in t pre-occupation of the foreign market at least for a portion of the 
I hitherto manifested for winter-packed pork. Our summer- 
ed pork has fd td increasing favor in the South, in Canada, and in 
E . All t circumstances indicate a change in the arrangements 

M oc ti< auu marketing of preserved pork. The present aggre- 
I >i maintained unless an increased consumption can be 
i er in :ets in which it is now disposed of or new markets 
I i . %^w u of this character are exercising the minds of 

UK :* operai u uut none seem to apprehend any sudden or abrupt 
nrbing i business as it now subsists, 
r 1 past two seasons a new feature of the business has been 

^ the receipt of a considerable number of hogs ^m Texas. 
L ^ipcs were mostly at Saint Louis, of which many were stoek- 

J latter were shipped largely to Iowa, where they are reported 
-e reloped into excellent market animals, being unusually f^ 
n dii and distempers common to hogs raised in many other sec- 

s. xuis Department estimated the number of hogs in Texas at the 
■e of 1876 at 1,144,500 head. The production of swine in tituMb State 
z tiy increased in numbers and improved in quality. The <dd 
ks" of the generation passing away are giving place to mod- 
uli] »ved breeds, especially in NorUiern Texas, where hogs may be 
H I equal in value to any now raised in the Northern States. There 
» regular packing establishments of any magnitude in that State, 
I generally pack enough to supply their own wants and those 
01 I io< I markets, and send their surplus to the North and Blast. If 
t should arise in the Southwest a shipment of bogs to the general 
LTKCts of the country analogous to the fomous eruption of Texas cat- 
ue, it would only realize the sanguine exx)ectation of many leading swine- 
aers in Northern Texas. Quite a number of these are propagating on 
large i e the best strains of Poland China, Chester white, Berk- 

^ J. 

J f ^ upon their operations for the last season with the 

U cea list rule lower, and many dealers undertook to make 

1 supplying hogs at prices based upon an original cost of 

J per cental for hogs, but' they were unable to buy at any such 

* the winter season fully set in ; hence many of them met 

wim IS losses. As the domestic consumptive demand in the hog- 

Dg \ was unuftually languid in November and December, 1876. 

the ' unusually ^vorable for packing, the high prices offered 

Dir (] ] ail ted a large number of hogs,. causing the larger part of 

bi Lue interior points to be completed during the first half 

01 1 o ; out the larger cities, excepting Louisville, Ky., continued 

( ions to the close as actively as the decreasing supply of hogs ad- 

. This continued activity was based largely upon the liberal 

i export, which netted a loss to the trade, as they weat wife ef tte 
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country at prices, on tbe whole, rather lower than the cost of prodactioD. 
This export was checked by an nnfortnnate speculative excitement, 
arising about the middle 6f January. The center of this specolative 
movement was Chicago, where it lasted about three weeks. It was fol* 
lowed by a steady decline from the exaggerated figures reached, and the 
reaction carried prices at the close of the season below the averagie 
cost of the season. 

Numbers packed. — ^The followi n g table shows the number of hogs packed 
during each of the last live winter packing. seasons in the States of the 
West and Northwest : 



states. 



Ohio 

Indiana 

niinois 

Iowa 

Ifissonri 

Kanaaa 

WiBconsin 

MisncAota 

Nebraska 

Kentaolcy 

Tennessee 

liiohinm 

MiscellaDeoas*. 



1872-'73. 



Total. 



Inoroase. 
Seorease, 



885,837 

610, 966 

1, 834, 611 

325,417 

894,334 

40, m'5 

3it4, 072 

24,550 

20,220 

322, 45G 

• 39, 300 

49,306 

28,450 



5, 400, 394 



1873-»74. 



906,804 

715, 103 

1,837,328 

369,378 

746,366 

64,037 

333,514 

32,700 

99,085 

357,259 

26,577 

71,549 

36,000 



5,466,200 



65,806 



1874-'75. 



870.971 

666,575 

2,113,845 

436,258 

707, 310 

49,536 

269,468 

20,950 

86,950 

308,068 

62, i? 
30,820 



5^566,296 



100,026 



ifiis-Tfe. 



819,603 

575.433 

1. 915, 630 

361. 746 

556,143 

30.725 

S17.496 

18.750 

96.190 

363,748 

82,618 

53,837 

17,887 



4,880,135 



688,081 



ISTf-TT. 



791,185 
539.641 
1,905,319 
419, 4« 
M4»«B9 
31,779 

83; 339 

46^119 

854,981 

50^710 

81,417 



5,on;s49 



199^904 



* Inoadiug Pittsbargh. and a few points in the S onthem States. 

The States bordering on the Ohio Eiver show a decline from the pro- 
duction of the previous season, but all the others have increased their' 
aggregates. The States west of the Mississippi lliver and Tennessee 
show a marked increase, a fact which indicates the future diffiudon <rf 
the hog-raising business and an increasing percentage of the anuaid pro- 
duction in the far West and the South. This branch of farm produc- 
tion will in such case only show the same tendencies as the wheat crop, 
which is annually shifting its center westward while extending itself in 
the South. 

Average net weight. — ^The average weights per head of the hogs packed 
during the last five seasons were as follows : 



SUtea. 



Ohio 

Tniii^nfi 

TUinois '.'. 

owa 

liissoori 

Kansas 

Tisoonsin 

liinnesoto 

Nebraska 

Centnoky 

Tennessee 

Jiichifiran 

''*»'^«i<uieous * 

ineral average 



187a-'73. 



Poundi. 
242.51 
230.85 
239.21 
i^.55 
214. 12 
244.18 
330.45 
227.27 
246.71 
225.84 
907.11 
237.94 
237.94 



2(32.43 



1873-'74. 



Pound*. 
333.49 
307.23 
219.03 
204.67 
207. 01 
220.64 
810,89 
829.36 
214.6$ 
913.87 
300.43 
834.03 
807.94 



814.97 



1874-'75. 



Poundt. 
823.73 
80&8 
813.76 
198w67 
189.74 
171.63 
813.48 
837.46 
193.36- 
809.60 
192.39 
834.87 
197.06 



209.77 



1875-'76. 



PiomndB. 
815.14 
810.41 
831.46 
815.81 
81&85 
833.03 
815.8 
SM&68 
S1&S7 
815.98 
814.81 
839.7 
8ia0.99 



917.71 



187f-*1T. 



tiasi 

199.41 
8UL99 
907.19 

n&a 
a4a.« 

918. «i 
M9LH 

99a 99 



90&04 
408.99 
«U.19 



SI&99 



iiio average weight of 1^*^ V77 was 215.98 pounds, or 1.73 i>oand8 leas 
tif>n in *>xf T^Tv-^'nns jeaan. V]if\ general average of the last ^twelTS 
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seasous » 218.79 pounds, leaving the average of the last winter season 
tBl poands short. A marked increase in weight is shown in EZansas, 
Wisconsin, and Kentucky, and a smaller increase in Ohio, Minnesotai 
l^ebraska, and Michigan ; the other States show a decrease, especially 
Indiana, Illinois, Iowa, and Tennessee. The average weight of Ohio 
was reduced by the policy of the Cleveland packers choosing only light 
hogs, and attracting them by special inducements from Chicago and 
Michigan ; the same poUcy at Indianapolis enhanced the shortage of In- 
diana. 

Average yield of lard. — The average yield of lard per head for the last 
five winter packing seasons were as follows : * 
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1874-'75. 1 1875-'76. 



I 



Poundt. 
43.85 
33.69 
43.21 
3T.44 
36.03 
37.50 
39.55 
39.»36 
39.70 
39.78 
3L21 
3a 95 
38.95 



40.08 



Pounds. 
39.04 
29.66 
37.23 
33.88 
33.86 
35.83 
30.50 
36.41 
34.59 
29. G6 
34.16 
38.26 
31.03 



35.03 



Pounds. 
39. (% 
29. «« 
36. CO 
33.52 
29.19 
25.43 
31.63 
29.83 
26.88 
29.79 
29.2 
35.15 
28.27 



34.20 



Pounds. 
.36. 07 
32.66 
36.85 
34.10 
36.82 
37.7 
31 

30.6 
39.01 
32.67 
31.87 
33.66 
33.12 



35.45 



1876-T7. 



Pounds. 
3C.89 
29.69 
3&19 
33L96 
33.88 
37. IC 
30.73 
29.3 
38.1 
33.1 
3L48 
319 
3S.09 
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The smaller averages of the last few years are due in part to the fact 
tiiat the bogs packed are smaller than formerly. At many points only 
lighter animals are in request. The only States, that increased their 
average yields during the last season were Ohio and Kentucky ; of the 
other States, the most marked reduction is in Indiana and Missouri, 
where the average has fallen off nearly 3 pounds per head. 

Average cont — ^The average cost per cental of hogs packed in the dif- 
ferent States was ias follows : m 



SUtoa. 



Oldo 




aTenga. 



187»-*73. 


$4 82.59 


4 4^96 


4 67.1 


4 31.29 


4 63.3 


4 01.1 


4 72.48 


4 81 


3 70 


4 88 


5 13.5 


4 94.2 


4 94.2 


4 65.8 



187a-»74. 



$5 57.24 
5 29.63 
43.25 
19 03 
36.63 
77.58 
72. 16 
6a52 
64.17 
44. 4.'i 
5 72. 23 
5 54.3 
5 58.1 



5 

5 
5 
4 
5 
5 
4 
5 



5 43. 15 



lt74-'75. 


1875-*76. 


$8 64.3 


8.96 


8 14.96 


a 81 


8 35.6 


a 93 


7 87.58 


a 24 


8 19.1 


a 70 


7 59 


7.66 


8 56.04 


a 76 


7 28.90 


7.72 


7 22 


7.79 


8 67.51 


9.05 


8 61 


a 29 


8 15.88 


a 66 


8 64 


a92 


8 33.63 


a82 



1876-T7. 



7.90 
7.08 
7.49 
e.89 

7.05 

e.61 

C.79 
G.49 
7.11 
6.99 
a99 
a 74 
7.10 

Ti5 



The average prices paid by packers were lower in 1876-77 than in the 
two seasons immediately previous, but are still greatly in advance of the 
seasons of 1872-'74. There is a falling off in price in all the States 
bat not greater than is observable in all other branches of production, 
agslBultaral or manufacturing, the reduction being only 5 per cent, on 
tlie whole. Considering the general reduction of prices, it appears that 
the price of hogs holds its own in relation to other kinds of merchandissi 
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ibowiog that this branch of prodaotion and trade has DOtbeenorct- 
dorie, uor has the supply ontKtripped a permaneDt and fapalthy demand. 
Etioapitulation. — Tbe following tnble bIiows theuamber of hogs packed, 
their ag;;ref!;^te net weight, yield of lard, and cost, daring the last twdve 
nintei packing seasons: 



SeuoDi. 


KnrabBr 


il 

III 

< 


-^sr 


II 

< 


tF"-' 


1 






1.785. MS 

a, 012,33* 


FWf. 

an.ea 

814. BT 


4ia.0l.l,3Ml 

Mii,itia!w4 

B5U.«a,0M 
1.0M,TSJ,3eS 
l.£.-.7.5lll,a<3 

ilnsliaiMi 

1, 107, CM, 451 

i.uM,45i;.cnEi 

l.«l(5,M7,7J7 


Poind, 

3s!c« 

31. H 
40. ID 

40. Ud 

a5.i» 

31.03 


POUIHil. 

71, 15HBS1 

Bi,65i.rj« 

eO,iBH(,»a7 
K1,II(M,»4 
148,511,131 

isi,a(M.3n 
uia, ets, stfS 

1»1,4*V03S 

iwi,:v-o.KrT 

in,CI6,S80 
ITiOAllW 








































inS-'TS 


111 

i 18 


SB,SA1'I 



















The operations of the last year, compared with its prodeoeBsor, sbow 
an increase in the namber of bugs packed of 192,204 head, or 1 per aatt, 
The reduction in the weight per he^ of hogs packed has partly uentral- 
ized tbe increased uatubcr, tlie aggregate weight being only 33,007,766 
pounds, or a little over 3 per cent, greater than last year, Tbe bogt 
packed in 187l>-'77 were equivalent to only 5,031, 8i)0 bogs of the weight 
of the previous yeiir. The aggregate yield of lurd is retluced 402,884 
pouudo, tbo average yield per head having fallen from 35.45 pounds to 
34.03, a decline of 4 per cent, in one year. The average cost of hogs to tlaa 
packer fell from $8.83 to $7.18 per cental, a reduction of 18.0 per cent* 
involving a reduction in the aggregate amoant paid for hoj[8 of 
$10,050,014, or IC por cent., notwithstanding the inoreaae of the niiffl. 
bor. 

P(M!fc#ff in the principal cities. — Nearly two-tbiixls of the hoga are 
packed at six leading cities, viz : Chicago, Cincinnati, Saint Louis, In- 
dianaiwlis, MUwaukee, and Louisville, The numbers packed at these 
points during the last five winter seasons were as follows : 



PMkinjpotaU. 


«».-73. 


1873-14. 


ITM-TS^ 


UTJ-Tt. 


vmjn 




1.4SS,079 

1%,31T 
W4S40 


'idlllttS 
4B3>3 

SB 


mii8 


■•gs 

iBi.m 


is 














Tntnl for 111* ill da<« 


eiooslwj 


l^:iS 


S,Mn,Hl 
S,0(a,«5 


tKS 


g.»i.w 

1,TB1.SI4 






S. 410. 334 


^46fl,S00 


5,S86,!tM 


4.8ea 139 


i,an.m 






62.48 


eL« 


ti.at 


tSLBl 









The per cent, of the packing at these points declined somewbat daring 
ue last seiison, their number having increased but 77,443 bead, or 2 
')er cent., while the number packed at other points increased 11^761 
>iead, or about 7 per cent. This relative increase of the other poims il 
1 part attributable tr- t1><t iioreased number of those points ftom whiob 
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The average net weight and yield of lard per head, per cental at 
those cities daring the last three seasons were as follows : 



Packing points. 


Average weight per head. 


Average yield of lard per hsai. 


1874-'75. 


1875-*76. 


187fr-*77. 


1874-*75. 


1875-'76. 


ISTB-TIT. 


ChicftKO .... 


Poundt. 
212. 42 
290.6 
192 
196 

209.27 
203.56 


Poundt. 
217. 32 
218. 9^ 
214.78 
201 

215. 15 
209.83 


Poundt. 
215. Si7 
219.77 
206.42 
162.5 
221.73 
221. 12 


Poundt. 

37.3 

41.77 

30 

29.5 

2i*.87 

31.15 


Poundt. 
36.32 
37.8 
36.56 
31 
32.4 

* 30.63 


Poundt. 
35. 10 


CiDCilinfttI ........ rxrr 


38.2 


Sftint liOnifl ,..,-,---,r-,^-,^ 


33.55 


IndiAnaimliii 


26.5 


Ililwanlifie 


30. SB 


LfOaitfTiil« 


32:62 






G«iierml average of the cities 

General average of other i>oints .. 


209.47 
210.37 


315.13 
923.69 


siaii 

22L38 


35.43 
32.21 


35. 47 
35.41 


34.41 
3a 33 


Qefteial avenige of the whole 


909.77 


217.71 


215.98 


34.20 


35.45 


34.03 



It will be noted that the hogs packed at Cincinnati daring tliese three 
seasons show, re^)ectively, the greatest average both of weight per 
head and of lard per head. The hogs packed at t^ese six cities, althoagh 
averaging in weight considerably below those packed at other points, 
show a larger yield of lard. 

Parkpr^uet. — ^The amoont of barreled pork prodnced in the six cities, 
in the interior and in the whole of this pork-packing region, was as fol- 
lows: 





Sixoitiea. 


Intarior. 


Total 




Sizoities. 


laterier. 


TeUL 


VmirnrV . 


Sarrdt. 

349,987 

35,943 

37, 761 

9,926 

4,598 


St^melt. 

138.789 

91,829 

10,460 

9,084 

7,087 


Bmrrelt, 
488,769 
67,771 
48,241 
11,310 
11,885 


Other Idnds 


Bmrrtlt. 
11,696 


Bmrrelt. 
7,795 


Barrelt, 
19,491 


Prine'iiMMHi .... ... 


Total 1876-'77.... 
Totall875-'76..-. 
TMall874-'75.... 


^^rt^ft priBie ...■*.... 


443,210 
363,555 
411, 747 


19."), 057 
146, 055 
157,791 


637,267 
509,610 
909,408 


friaar.'.. 









Of the barreled pork, 69.4 per cent, was made at the six cities in 
1876-^7, against 71.3 percent, in 1875-^76, and 72.3 per cent, in 1874-'76. 
This fact indicates that the interior points are gaining in their propor- 
tion of the more elaborate preparations of pork. Of tiie 442,210 barrels 
. of all kinds made by the six cities in 1876-^77, Chicago claims 290,493 
barrelSf or Go per cent. ; of the 363,555 barrels made in 1875-^76, Chicago 
made 263,430, or 72 per cent.: Cincinnati tamed out 46,944 barrels in 
1876-^77, against 43,729 in 187o-^76 ; Saint Lonis, 47,826, against 32,799 ; 
IndiuiaiioUs, 1,350, against 1,480; Mil waakee, 44,250, against 33,172: 
LoaisviUe, 11,297, against 15,945. Chicago, Cincinnati, Saint Louis, ana 
MOwaokee greatly increased their product, bat Indianapolis and Ix>ais- 
ville declined. 

Summer packing. — The namber of hogs packed daring the summer 
neaaon, <Mr \roax March 1 to November 1, of Uie last three calendar years 
was as follows: 



PaeUngpoiiitB. 


1874. 


187f. 


1876. 


Paoking points. 


1874. 


1875. 


1876. 


Chioam 


446,368 
136.153 
150,963 
204,436 
19,600 


728,781 

118,783 

103,434 

89,163 

9,633 


1,315,403 

121, 173 

131, 158 

283.621 

60,827 


C»Titoi». Til... 




»,T20 
7,000 


6.837 


Ciaeicuiati 


Charleston, Bl 

Kansas City. Ho... 

Detroit, Mich 

Des Moines. Iowa. . 


17.000 
lO.OGO 
10,000 


^n *^'" 


BAini Ijonifl ...... 


16,754 
94.000 
98,000 


ladianapolis 

Milwi^nkM 


9,000 




Cedar Rapids. lOwa. 
other points 

arand total.... 


73,839 
12,900 


72.133 
16,404 


105,580 
10,363 


Total for flva 
cities 


950, !A» 
117,130 


1,041,783 
100,804 


1,912.181 
187,809 


devalHid, Ohio 


1,900^404 


1,963,343 


9,991,016 
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Daring the last summer season the number of hogs packed was nearly 
doable that of the previoas sea<son. Sammer-cared pork is received with 
increasing favor in both domestic and foreign markets. The summer of 
1876 was one of general depression to holders of winter-cured pork, as 
the large supply cf hogs, induced by the abundant supply of com, 
stimulated summer curing, the product of which suffered little or no 
loss from shrinkage ; hence it could be sold at prices entailing a loss on 
winter-cured pork. These facts rendered the increased aggregates of 
the winter season of 1876-'77 still more remarkable, and showed the 
existence of an increased demand for the winter product of the West, 
The prospects for the summer season of 1877 arp very fair, the supply of 
hogs, from all indications, being about equal to what it was last summer. 
Operators at various points since the close of the winter season of 
1876-'77 find the supplies somewhat in excess of last year. 

The average net weight of the hogs packed in the West daring the 
summer of 1876 was 184.03 pounds per head, against 177.32 poands in 
1875, and 164 pounds in 1874. Aggregate net weight, 421,738,051 pounds 
in 1876, 223,845,720 pounds in 1875, and 196,872,810 pounds in 1874 
Average yield of lard, 30.36 pounds per head in 1876 atid 29.25 poands 
in 1875. Aggregate yield of lard, 69,528,486 pounds in 1876 and 
36,923,533 pound? in 1875. 

Summer and mnter pacMng. — ^The results of the summer and winter 
packing of the five years ending March 1, 1877, may be summarized as 
follows : 



Seftsons. 



1873-'73 
1873-'74 
l874-*75 
1875-'76 
l87e-*77 



Number packed. 



Snmmer. 



505,500 
1,062,916 
1,200,444 
i; 262, 343 
2,291,616 



Winter. 



5,410,914 
5, 4C6, 200 
5,566.226 
4, 880, 135 
5,072,339 



TotaL 



5,915,814 
6, 529, 116 
6,766,670 
6,142,478 
7,363,955 



Agsnfoi/Q net 
weTflfat. 



Poundt. 
1,353,564,883 
1,369, 640, S09 
l,3G4,il9,l»7 
1,286,301,741 
1,517,285,988 



brd. 



S39;S1%J 
9S9; 80^195 
SSI, 680,896 
806^80,800 
949^131,810 



It will be seen that the production of the last year was the largest on 
record in regard to the number of animals and their aggregate weight 
and yield of lard. 

IN THE EAST. * 

Annual receipts. — ^The receipts of hogs on the seaboard are to a small 
extent for packing purposes, the larger portion being taken by batoheni 
for the supply of fresh meat. The packing business is rising to some 
importance in New York and Boston, but it is still on so small a scale 
and so unsystematized that definite statistics cannot be obtained. The 
number of live and dressed hogs received at four leading Atlantic sities 
luring the last three years were as follows : ^ 



Ciiios. 



''>8ton 

new fork.. 
PhilAdelphir 



1874. 



613.874 

1,877,419 

419,134 

:i57,M7 



3,268^774 



1879. 



416,637 

l,44A,ld7 

9:0,971 

990, fOl 



8; 485^ US 



1878. 



431,781 

1,983L<» 
341,808 

87^408 



i^aaii,88i 
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Of the receipts of 1876, 200,614 were dressed carcasses. 
Summer receipts. — ^The receipts from March 1 to November 1, 1875, and 
1876 were as foUows : 



CitiM. 


1875. 


1876. 


Live. 


Dresaed. 


TotaL 


Live. 


Dresaed. 


TotaL 


Boiiton 


316,091 
885.369 
190,900 
175^447 


16,363 
6,097 

13.465 
5,000 


833,353 
^91,366 
804,365 
180,447 


333,563 
757, 144 
301,600 
175,631 


6,688 

7,223 

18.400 

5^000 


340,350 
764,366 
830.000 
180,631 


Kew York 


Ph1ladi»li>liiA 


BaltimoTft ^.*...r.... 




Total , 






1,509,531 






1,405,947 













Winter rettipts. — The nambers of. live and dressed hogs received at 
these four cities during the last three winter packing seasons, respect- 
ively, were as follows : 



Gttte 


187i-'75. 


1875. 




1876. 




TotaL 


Live. 


Dressed. 


TotaL 


Live. 


Dressed. 


TotaL 


Boston 


848.949 
687,423 
11T.260 
113,500 


100,199 

4^7,855 

92; 650 

94,338 


61.213 
33,046 
88,100 
15,000 


161, 418 
490,901 
120,750 
114,328 


186,763 

460.043 

95,840 

88,445 


66,436 
65,880 
31,340 
90,000 


193,195 
534,939 
127.180 
108^445 


KewYork 


PhUaflfklnhia 


Baltimora 




T^U^ 


1,166,134 






887,391 






963,749 




1 







For the twelve months ending March 1, 1877, and IficlndiDg the last 
gammer and winter seasons, the receipts of these four cities amounted 
to 2,368,989 head, against 2,396,922 head received duriug the previous 
twelve months. 

The increase in the last winter season of 76,351 head was more than 
coahterbalanced by the decline 6f 104,284 in the receipts of the previous 
summer season. 

At BufEEUo, IT. Y., the receipt of hogs during the winter season of 
1876-'77 was 373,000, against 459,800 the previous season. Of the 
receipts of 1876-^77, there were shipped 294,850 head, leaving 78,210 head, 
of which 56,450 head were packed; the shipments of the previous year 
amoanted to 377,500, leaving a net supply of 82,300, of which 60,000 
were packed. The receipts of the calendar year 1876 were 1,150,210 
heady shipments 936,700, leaving a surplus of 213,510, of which 134,000 
w^re packed. During 1875 the receipts were 1,067,300 and the ship- 
ments 907,800, leaving 159,000, of which 142,000 were packed. During 
the« last summer season there were packed here 78,800 head, making 
135,299 for the twelve months Ending March 1, 1877. 

ON THE PACTPIO SLOPE. 

A growing demand for prime pork to be exported to China, Japan, 
the Pacific islands, Russian Asia, and South America is noted in San 
Francisco. Grain was very abundant in California in 1876, inducing 
fiEU'mers to breed and fatten an increased number of hogs. This caused 
an enlargement of the packing business of S^n Francisco from 90,000 
hogs in 1875 to 175,000 in 1876. The total number packed in California 
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is eadmated at 230,000 in 1876, against 170,000 in 1875, and 390,000 in 
1874. Oaliibniia bogs arc ligbt, compared with those raised aiK>u the 
Atlantic slope or in the Mississippi Valley. Those piicked at San Fran- 
cisco \u 187l> averaged but 185 pounds gross weight per bead and but 
15j pounds per head of lard. The average cost was 86.37.J per cental, 
gross, in coin. The introduction of the Berkshire breed of hogs is said 
to have already enlarged the size of market animals, and other improve- 
ments in the chamcter of the stock are noted. The average net weight 
per head in 1875 was 124 i>ounds, and in 1874 115 pounds. The best 
hogs came from the corn -raising counties of Los Angeles and Ventura, 
though some excellent wheatfe<l animals were brought from the Sacra- 
mento Valley, and s(»me good acorn-fatted hogs Irom the San Joaquin 
Valley. The rise in the price of grain seems to indicate a reduoeil hog- 
crop tor 1877. -The amount of barreled pork of all kinds made at San 
Francisco in 187G was 5,2«30 barrels. In Oregon, the packing is mostly 
done at Portland; estimates of the number packed in 1870 range from 
60,000 to 80,000 head. Oregon raises heavier hogs than those indicated 
by the San Francisco average. 

CANADA. 

Canadian pork-packing for market is mostly confined to the province 
of Ontario. The business has been somewhat variable in its extent, 
but it seems to be growing, though several of the prominent packers of 
this region have found it profitable to transfer their oi)erations to Chi- 
cago. During the last eighteen months the pork-packing facilities of 
Ontario have been enlarged by the erection of new packing-houses and 
by the extension of market arrangements generally. As the com area 
of Canada is limited and not very productive, and as other kinds of 
grain bear good prices, Canada farmers cannot be depended upon fbr a 
large supply of hogs. Hence the Canadian packers look to the United 
States for the bulk of their material, especially from Michigan and 
Illinois ; Chicago furnishes a very large proportion of the animals 
slaughtered. The home demand for bacon and hams is mostly supplied 
by Canadian farmers, but the prockictidn of barreled pork in the bo- 
minion is not adequate to the demand, nor is it of a very high ebaiacter. 
Canadian pork is lighter than in the Unitexl States, and put np in tKN>rer 
barrels ; hence it is less in favor with lumbermen and other large con- 
suming classes, whose wants are supplied mostly from the Chicago and 
Cincinnati markets. Canadian packers, however, are improving in their 
methods and turning out a much better product than formerly. Some 
of them find greater profit in exporting fresh meat to Europe, and are con- 
templatiug a transfer of their capital and enterprise to that trade, but 
others regard this as a very doubtful policy. During the winter season 
of 187G-'77 there were packed at 36 different points in Canada 186,198 
hogs, an increase of 66,209 head over the previous season. The average 
net weight of the hogs packed was 203.77 pounds per head. Aboat 
30,000 barrels of pork of all kinds were among the results of the season's 
**^«'^atious. The number packed during the summer season of 1876 was 
jy,o44, nearly all being at Toronto and Hamilton. The aggregate nam- 
^'M \)aeked ^»» ^v^cuia -r^nHni^ 'ib'^ tw**ive i»^^nths ending March 1, 1877, 
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BECAPITUX.ATIOM. 

The number of hogs packed during the last two sammer and winter 
packing seasons were as toliows: 



ISTS-Te. 



WiaUr. 



la^eWmit 

BtfitkK AJlmay, and Troy. 
Piiciflc slope 



▲Uaaciempe 



Onad total. 



4. 880, 135 
136,738 
85,000 
119,989 
887.301 



8,090,853 



Stuuimt. 



1,903.343 

88.3*24 

170.000 

40,000 

1,500,531 



l«7«-*77. 



Total. 



e, m 478 

8ir).0C9 

8:>5,000 

150. 9<« 

S; 306, 983 



Winter. 



Sammer. 



5,072,339 
101. 450 
105, 000 
Idti. 194 
963,748 



3,070,198 9,169,451 



6, 4;i8, TJ9 
389,476 



8, 291, 616 

W.K)0 

900,000 

58,544 

1,405,847 



4. 038, 807 
968.009 



Totat 



7,363,955 
184.850 
305.000 
944,748 

2,368,909 



10,466,936 
1,997,485 



POBK PEODUCT OP WINTBB PACKING. 

The Cincinnati Price Gorrent estimates the aggregate pork product of 
the lust two winter seasons as follows : 



Oreen Bidet ponnds 

Green ■honlders do.. 

lama do.. 

Total green meats , 

pot into barrels IMranda 

flidee rcnnaininE do.. 

Skaoldere put uito barrels do.. 

SbeeMere remaining do.. 

SSdea and sbualdere, ezclading barreled pork do.. 

, shonlders, and hams, exolading barreled pork do.. 



1875-'76, 



424. 982, 408 
169, 998, 963 
148, 743, 843 



743,719,314 



88. 885, 900 
336, 156, 508 
8, 000, 000 
ICl, 928. 9(53 
498, 149, 471 
646, 893, 314 



1870-Tr. 



438, 318, 891 
175, 8«7, 556 
153, 376^ 619 



706.683,060 



106, 080, 700 
338, 13^?, 199 
ir>,000.000 
160, 8u7, 536 
498, 4 A '748 
645,803,360 



ExclosiTe of barreled pork, the prodnction of meats shows a slight 
reduction, being 1,090,954 pounds less in 1876 than in 1875. 



EXPORTS OF HOG PRODUCTS. 

During the fiscal year ending June 30, 1876, we exported 327,730,172 
pounds of bacon and hams, with a declared value of $39,661,456; 54,195,- 
118 pounds of barreled pork, valued at $5,744,022; and 168,405,839 
pounds of lard, valued at $22,429,4S5 ; total exports, 550,331,129 pounds, 
worth $67,837,963, or about lOJ per cent, of our total domestic export. 
Deducting from the exports gold and silver coin andbaliiou, our export 
of hog products amounts to over 11^ per cent, of the merchandise. 

The distribation of this mass of material is very irre^^ular. Enrope 
takes 311,319,7 16 pounds, or 95 per cent., of the bacon and hauis ; 15,310,- 
048 pounds, or 29 per cent., of the barreled pork; and 128,290,8**] I pounds, 
or 76 i)er cent., of the lard; all these are valued at $56,010,651, or 82| 
per cent, of the whole ex|K)rt of hog proilucts. Of tbe amount sent to 
Europe, the United Kingdom took over two-thirds, including 281,176,ti50 
pounds of bacon and hams, 14,272,923 pounds of barreled pork, and 50,- 
771,281 pounds of lard, valued at $42,053,774. Our next best customers 
on t lat continent were Germany, which took 64,886,453 pounds of hog 
products, vakied at $8,295,569 ; Frmce, wbicb took 13,952,985 pounds, 
valued ftt $^460,777; and Belgium, which took 9,107,248 pounds of bacon 
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and hams, valaed at $1,106,128. The Germans and French took most of 
their quota in lard. 

The West Indies took 10,767,183 pounds of bacon and hams, 19,411,909 
pounds of barreled pork, and 18,648,373 pounds of lard, all valued 
at (6,013,110. These islands took more of our barreled pork than any 
other quarter of the world, absorbing a third'of our entire export It 
is noticeable that Cuba deals with us almost exclusively in bacon, 
hams, and lard, while the other islands invest most largely in Imr- 
reled pork. 

South America took 638,739 pounds of bacon and hams, 3,623,671 
pounds of barreled pork, and 13,755,713 pounds of lard, all valued at 
$2,521,030. Our largest customer in this quarter is the United States 
of Colombia, which took 5,280,002 pounds of hog products, mostly lard| 
valued at $708,110; next, Brazil took 4,556,733 pounds, nearly all lard, 
valued at $751,759. 

The neighboring countries of North America took 4,742,290 x>oands 
of bacon and hams, 14,440,127 pounds of barreled pork, and 7,019,227 
pounds of lard, valued together at $3,051,271. Of this amount Mexico 
and Central America took about 2 per cent., the remainder going to the 
different portions of British North America, and especially to the province 
of Quebec. A small export was sent to Africa and to various islands 
in the Pacific and Indian Oceans. 

OOMFARATIVE EXPORTS. 

Tj^e exports of different items of hog product during the fiscal yean 
of tiie current decade have been as follows : 



FiMalyear— 



BAOOR AND HAMB. 

1870-'71 

18n-'73 

1873-'73 1 

1873-*74 

l874-'75 

1875-'76 

LAED. 

18TO-'71 

1871-'79 

187Sl-'73. '. 

ltn3-'74 

1874-'75 

1875-'78 

POKK. 

t870-*71 

L871-'T2 

l8T2-'73 

1873-'74 

1874-'75 1 

187&-76 

TOTAL. 

.a70-'71 

OTl-'m 

872-'73 

87»-'74 

i874-'75. 



PoancU. 



71,446,854 
946,908,143 
395,381,737 
347,405,405 
S^,«S86,549 
Sn*, 730, 173 



80,037,297 
199,651.660 
230,534,207 
205, 587, 471 
166,860,393, 
168,405,839 



39,250,750 
57, 169, 518 
A, 147, 461 
70,482,379 
56, 152, •331 
54,195(118 



190.734,901 
503,020,321 
6^0,063,405 
623,415,255 
473, 308, 273 
550, 331, li» 



•8,128^683 
91,19«,90ai 
35,02^137 
33, 383; 906 
98, 619; 613 
39,664^496 



10,563,090 
90, m, 619 
21,945^815 
19,308,019 
90,900,593 
99,499.485 



4, 309; 390 
4,199,308 
5,007,035 
5^808,719. 
5,671,495 
5,744,099 



99, 999; 093 
45b 490; 519 
61,974,967 
58,500,039 
57,184,630 
67,837,963 



•01L4 
09.6 
08l9 
0816 
1L4 



UL9 

lai 

00L9 
00L4 
I3L7 
13.3 



lao 

07.9 
07.6 
08L9 

lai 
lao 



19.0 
09.3 
06L9 
09L4 
19.1 
19L3 



«L)Ovi ;u«cc» iucii«^c«oe a decknc from the maximunkof quantity 
s/*> 't:^ v'-tY > '»'^naiHftr»»>le reaction during ISTS-'TC The 
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[legate Talue of the exports of the last-named year exceeded that of 
■uy former year. 

Ho meet the increased foreign demand, there has been an enlargement 
of production both in the visible amonnt gathered by statistipiaus and 
the invisible amounts made for home consumption. The aggregate net 
weight of bogs packed in the West, including summer and winter pack- 
ing seasons, was 230,983,541 pounds greater in the packing year last 
closed Uian in its predecessor ; the amount of lard was 33,320,001 pounds 
greater. If the same accurate statistics could be gathered of the pork- 
packing operations of the Atlantic and Pacific slopes, and of Canada, 
this surplus would be still further increased. 

It is well known that vast improvements have been made both in the 
breeds raised and in the methods of breeding, raising, and fattening 
animals for market. Many farmers in all parts of the West and some 
in the South have found it more profitable to grow the new breeds, 
which will in twelve months, if intelligently managed, produce as much 
pork as the old breeds do in twenty months. The economic value of 
time in prodaction is thus better appreciated, and its results are mani- 
festing themselves in increased production and in better margins of 
profit. 

The immense enlargement of exportation of swine products, without 
any adequate evidence of equivalent decreaJto in the rate of home con- 
sumption, has only been accomplished by increase of average weight, 
or large increase of numbers in proportion to population. It is easily 
prov^ that weight has increased, especially of hogs of equal age; and 
statistics do not cOiow increase of numbers. One fact should be con- 
sidered relative to enumerations of swine. Millions advance from pigs 
to pork between one enumcBation and another, making decrease of num- 
bers more apparent than real in comparison with former years. 

Notwithstanding the average* age of killing is much reduced, the 
average weight is increased. Mr. Charles Gist, in 1851, made the aver« 
i^e weight of hogs killed in Cincinnati 200 pounds ; it was about 220 
for the past three years, an increase of 10 per cent. He made the num- 
bers for ten years, between 1848 and 1858, slaughtered in that great 
swine mart 385,000. For five years past the average packed has been 
570,949. This is an increase of 48 per cent., and new packing-points 
have sprung up, not only throughout the West, but in several towns in 
Ohio. 

16 A 
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FMdaol^ 


,^^. 




MwDh. 


AprtL 


Hv. 


Baporftns, SUUudveit 


400 to 140 

ISO to 133 

isn to 1S5 

1 1« to 1 45 
114 to 145 
ISS to ISO 

ee to 70 

BJ to »5 
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1100 to 11 50 

IS 00 to IS 50 


4B3 to 300 

40fi to 000 

400 to (30 

131 to 38 
lis to SI 
1 IB to 17 

MB to 47 
135 to 53 

niw OS 
'o« to S' 

noo tossN 


400 to 000 
400 to 099 

30 to 3 79 

133 to I3T 

154 to IST 

155 to 147 

las to 14T 

135 to ISO 

00 to 70 

SS to ISS 

lOM toSlOO 
15 00 to II 00 

!!3 gas 
ss..".-.". 


^sfo SIS 

S» to 119 

■ 90 to BTS 

is S ig 

05 to (B 

S£ S 


•:S £«9l! 
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■0 to H 
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ISOO to 10 00 
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ISU to 1390 
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WJIO ta«N 


isoo toiiso 
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SO to 30 

Tito Oj 
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ISj to 131 

« to 9 
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60 to 51 

40O to 450 

500 to 995 
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M to 130 
30 00 to SI 00 

13 00 toiaso 

ISSO to IT 00 

a. If , Tsoo 


BOSS MSI90 

13ito 131 

10 to sa 
S4 to 3e 
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• to 13 
T|ta 7( 
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111 M 131 
I to J[l 

50 to 94 
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15 to ai 

400 to 4S5 
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eso u ooo 

43 to 55 

95 to 100 
85 to ISO 

13 00 to SO 00 

13 00 to 13 30 

laso toi7oo 
aw usiw 






I*rd lb 

mlddltog ...... ...^-.Ib 

Tobocoo: 

American Xand XX do 
Americu cuiabiiig. do 
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050 K 900 

95 to 100 
so to 130 
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7 to 10( 
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SOO to sso 
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'Is'l 
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ISOO toSlOO 
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la 00 to 13 90 

1(90 to 1700 
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is S 
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?E0DUOTS FOB 1876. 



\$ ttaU of the 9^ark0i at tA« legimmlmg of oaok wumfk. 



Jane. 



July. 



} to|4 90 
..) to 7 00 

410 to 900 

490 to €15 

015 to 9 00 

198 to 190 

ii« to isa 

1 13 to 1 40 

113 to 140 

135 to 150 

40 to 59i 

39 to 47 

85 to 86 

Homliud.... 



40 to$4 
450 to 5 



450 to 

485 to 

• 05 to 

190 to 

1 13 to 

85 to 

93 to 

185 to 

56 to 

34 to 

80 to 

90 



noo to9000 

uoo 



noo. 

IS 00. 



S9t9 tol9S5 



Sfomlnal. 
lOlto 



00 
15 

75 

00 

75 

30 
17 
45 
45 
45 
61 
43 
95 



16 00 to 19 
13 00 to 14 

10 00 toll 
13 00 



00 
00 

00 



19 75 to 19 85 



16 
19 



to 
to 



9 to 

itto 

T to 

U to 

6 to 
9 to 



46 to 
38 to 

48 to 
15 to 
19 to 
19|to 



150 
485 



to 

to 



95 
87 

m 

101 

8 

10* 

8 
10 

48 

n 

40 
85 
16 



400 
5fi0 



900 to 925 



900 to 

700 to 

110 to 
61|to 

43 to 

85 to 

85 to 



900 

900 

160 
65»l 
56 
874 

190 



19 50 

IHto 

16 to 

18 to 

7 to 
6 to 

8 to 

8ito 

11 to 



6 
9 



to 
to 



46 to 

38 to 

48 to 

85 to 

19 to 

13 to 



11*1 

87 

88 

11 
H 

H 

10 

in 

8 
10 



48 
44 
58 
40 
85 
16 



300 to 350 
4 35 to 4 75 

475 to 900 



MOO to9300 



1150 

13 00 

UOO tol600 



17 59 
9100 



to 18 00 
toSISO 



5 75 
650 
97 
55 
30 
90 



to 
to 
to 
to 
to 
to 



850 

8 75 

145 

63 

50 

05 



16 00 to 31 00 



10 50 

13 00 

13 00 to 14 00 



17 00 
9000 



to 17 50 
to90 50 



August 



$360 to|435 

440 to 650 

440 to 900 

465 to 500 

5 05 to 8 50 

113 to 135 

94 to 1 12i 

70 to 135 

70 to 125 

115 to 135 

54 to 59 

35 to 38 

50 to 78 

Keglootod ... 



$350 to|4 25 
435 to 650 

430 to 850 

450 to 590 

610 to 8 50 



14 00 
13 00 



to 18 00 
to 13 00 



9 00 to 11 00 
10 00 to 13 00 



19 40 to 19 60 
Neglectod . . 
Neglectod . . 
lUto 



13* to 
83 to 

6|to 
6|to 



87 
30 

91 



SoptoiiilMr. 



14 80 to 14 75 

5 00 to 6 30 

500 to 950 

510 to 6 85 

630 to 800 



05 
98 
90 
90 
14 
50 
35 
70 



to 
to 
to 
to 

to 
to 
to 
to 



120 

110 

127 

137 

128 

57 

45 

65 



Kominal. 



14 00 to 18 00 
1300 



6 0Q to 10 00 
10 00 to 11 00 

16 50 to 16 75 
Neglected . . . 
Neglected . . 
9i to lOi 



8|to 9i 

8ftto lOis 

lllVto 13i 



6 to 

8 to 



38 to 
30 to 
45 to 
85|to 
124 to 
10 to 



8 
154 



40 
36 
52 
33 
34 
15 



14 to 

83 to 

5 to 

7 to 

9 to 



30 
32 

lOJ 

84 

9i 



94 to lOtV 
11 to 12t^ 



300 to 350 
4 25 to 4 75 

4 75 to 8 50 



5 75 
650 
83 
54 
30 
00. 



to 
to 
to 
to 
to 



800 

800 

135 

65 

46 



14 00 to 80 00 



110 50 

12 OO 

13 00 to 14 00 



19 00 
190 50 



tol9 50 

tosioo 



6 to 
94to 



35 to 
30 to 
40 to 
80 to 
124 to 
10 to 



134 



42 

40 
48 
35 
36 
16 



3 00 to 3 50 

4 00 to 4 75 

4 75 to 8 35 

5 50 to 7 75 

6 00 to 7 75 
90 to 1 30 
57 to 61 
36 to 50 
75 to 80 

Nominal 

18 00 to 31 00 



1050 

1200 

13 50 to 13 00 



17 00 
17 75 



to 17 50 
to 18 09 



October. 



118 



30 
22 
30 
30 
30 
59i 
47^ 
87 
974to 135 



10 
05 
05 
15 
56 
30 
70 



to 
to 
to 
to 
to 
to 
to 
to 



1 

1 
1 
1 
1 



NoTQinbw. 



1460 to|490 
580 to 565 

530 to 850 

535 to 660 

665 to 875 



December. 



1500 tolSSO 
560 to 690 

655 to 885 

540 to 580 

665 to 875 



2000. 
1300. 



800 to 
10 00 to 



10 00 
1100 



16 70. 



19 50 

9} to 

18 to 
39 to 

10 to 
8 to 

8} to 

9tVto 

10ft to 

54to 
8 to 



46 to 

32 lo 

44 to 

22 to 

16 to 

11 to 



104 

37 
38 

134 

114 

94 

l<h^ 

111'. 

9 
134 



48 
45 
50 
40 
28 
21 



4 25 to 4 50 

4 75 to 5 50 

5 75 to 9 35 



6 00 
650 
105 
55 
35 
75 
95 



to 
to 
to 
to 
to 
to 
to 



8 50 

850 

135 

64 

50 

60 

120 



13 00 to 80 00 



1000 

12 00 

13 50 tol3 50 



135 

123 

128 

133 

133 

56 

31 

73 

108 

14 00 
1200 



to 
to 



130 
125 



to 
to 
to 
to 
to 



135 
61^ 
49 
88 

118 



tol800 



800 tolOOO 
1000 to 11 00 

1600 tol700 
[13 50 



9fto 10 

19 to 38 

24 to 38 

94 to 14 

11 to 13 

9|to 9) 

91 to 104 

104 to 111 



5 to 

6 to 



8 
11 



48 to 50 
36 to 46 
48 to 55 



16 to 28 
14 to 22 



425 to 4 75 
500 to 575 

575 to 950 



600 
650 
110 
58 
33 
75 
65 



to 
to 
to 
to 
to 
to 
to 



850 

6 50 

13S 

65 

53 

80 

120 



16 50 

17 75 



to 17 00 
tol8 00 



1200 to3000 

1100 

1200 

1250 tol350 



133 
128 
130 
134 
134 



to 

to 
to 
to 
to 



534 to 
37 to 
80 to 
80 to 



135 

138 

135 

145 

145 

61 

49 

95 

85 



1400 tolSO 
13 00 



1050 tollSO 
1300 to 1850 



1700 



9|to 10{ 



16 to 
84 to 

11 to 
10 to 

9fto 

104 to 

Hi to 

5 to 
8 to 



38 

131 
lOi 

114 
121 

8 
11 



48 to 50 
36 to 48 
48 to 57 



16 to 
14 to 



88 
S3 



435 to 475 
500 to 575 

575 to 985 



600 
6 50 
130 
58 
45 
85 
95 



to 
to 
to 
to 
to 
to 
to 



80O 

850 

143 

66 

53 

90 

130 



1300 to 1900 

1100 

1300 

1400 to]500 



16 00 
1800 



to 1650 



14 00 
1700 



to 14 50 

tol7d0 
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MARKET PEI0B3 OP FAEl 



Prodnots. 



Boston— Continaed. 



.lb. 



Lard 

Butter 
New York and Yermont, 

poand 

westorn lb. 

Cheese : 
If ow York and Vermont 
£fhctory ............lb.. 

Woatcm factory do. . 

Sugar, fair to good refining, 

pound 

Cotton: 
Ordinary to good ordi- 
nary lb. 

Low middling to good 

middling lb. 

Wool: 
Ohio and Pennsylvania, 

pound 

Mitihigan lb.. 

Other western do.. 

Pullfed do.. 

Combing fleece « do.. 

California do.. 

PHILADELPHIA. 

Flour: 

Superfine bbl. 

Pennsylvania, extra to 

choice bbl. 

Western, extra to choice 

barrel 

Wheat: 

White bush. 

Amber do.. 

Bed do.. 

Bye do.. 

Barley do.. 

Com do.. 

Oats do.. 

Hay: 

Baled, prime ton. 

Common to fair ship- 
ping ton. 

Beef: 

Western mess bbl. 

Extra mess do.. 

Waithman's city fam- 
ily bbl. 

Pork: 

Mess bbl. 

Prime mess do.. 

Prime, (extoa) do. . 

Lard lb.. 

Batter: 
Choice Middle State.lb.. 

Choice western do.. 

Cheese: 
New York factory. . .lb. . 

Ohio factory do.. 

iugar, fair to good refin- 
ing lb. 

'*rOtton: 
'Vdinary to good oi-di- 

>ary lb. 

<f middling to good 

Middling lb. 

Vk . : 
^h\o and Pennsylvania 

CtoXXX lb.. 

^.aer western do.. 

'uUed do.. 

"'^mbiniL washed ani* in- 
irashed b.J 



to 13i to to U 



January. 



22 
17 



10 
10 



to 32 
to 33 



to 
to 



8 to 



13 
12J 



10 
13 



45 
42 
41 
40 
55 
15 



400 
450 
550 
142 



to 12 
to 14i 



to 
to 
to 
to 
to 
to 



45 
45 
55 
65 
36 



100 
8d 
70 
56 
43 

22 00 

20 00 

7 00 
800 

16 00. 

2100 
19 50 

17 00 
13 

27 
27 

6i 
5 



to 4 37i 

to 650 

to 6 37| 

to 145 

140 

to 138 

to 90 

to 135 

to 68 

to 50 

to 24 00 

to 22 00 

to 9 00 
to 900 



to 23 00 
to 20 00 
to 17 50 
to 16 



to 
to 

to 
to 



8 to 



38 
31 

13* 
13 



February. 



10 13^ to 10 14 



20 to 33 
18 to 33 



10 to 13 



8 to 



H 



O^to 11^ 
121 to 14 



45 to 
42 to 

42 

35 to 
52 to 
17 to 



50 
45 



55 
60 
34 



400 to 425 

425 to 650 

4 25 to 6 75 

145 to 155 

1 41 to 1 42 

120 to. 140 

86 to 88 

75 to 135 

52 to 60 

40 to 48 

2100 to 21 50 

19 00 to 20 00 

7 00 to 9 00 

BOO to too 



16 00. 



2125 to 21 50 
20 00 

17 00 to 18 00 
12 to 13 

28 to 38 
S» to 31 



ll^to 
7ito 



13| 
13 

8 



«^l 9it0 111 
— 12^ to 13^ 



March. 



10 13^ to $0 14i $0 14} to 10 15 



20 to 
18 to 



10 to 
9 to 



34 
29 



i^ 



7ito 7| 

8} to lOf 
12 to 13i 



38 to 
42 to 



52J 
46 



35 to 
42 to 
14 to 



47 
65 
33 



350 to 400 

425 to 650 

425 to 660 

145 to 155 

141 to 143| 

120 to 140 

83 to 84 

75 to 130 

54 to 61 

38 to 48 

2100 to 21 50 

19 00 to SO 00 

700 to 900 

800 to 900 



16 00. 



2250 toSSOO 

2100 

18 00 to 18 50 
13 to 13i 



27 to 38 
25 to 31 



111 to 
7|to 



14 
13 

7^ 



9 



47 to 

24 to 

42 to 

(4 to 

to 



9 to lOi 
13 to 13| 



5S| 

45 

64 



50 


48 


to 


42 


40 


to 


64 


38 


to 


62 






54 


40 


to 



66 

San 



AprlL 



30 to 
28 to 



10 to 
9 to 



38 
30 



1014 tolOU 



S7 to 90 
18 to 8B 



14 
13J 



7|t0 71 



9ito 
ISito 



42 to 
40 to 



11* 
14i 



47 

41 



30 to 
iV'to" 



48 
32 



350 
425 
5 75 

150 



95 
81 
75 
60 
43 

2100 

19 00 

900 
1150 

16 00.. 



to 400 

to 6 75 

to 800 

to 158 
....153 

to isa 

to 83 

to 185 

to 65| 

to 50 



tosisa 

to 30 00 

to 10 00 
to 18 SO 



3350 to8375 

2100 

18 75 
14i 



to 19 00 
to 15 



36 
28 

5 
4 



to 
to 

to 
to 



7* to 

9|(o 
13* to 



45 to 

40 to 

26 to 

48 to 

40 to 



44 
43 

14 
13^ 



Hi 
14 



48 
45 
64 

«5 



May. 



9 to 13 
8 to U 

7* to 1 



9* to U 
12* to 14 



37 to 

33 to 

33 to 

18 to 

47 to 

14 to 



4t 

4S 
5! 



350 to 40( 

485 to 672 

585 to 70( 

150 vo 15: 
150 to l& 



135 to la 



60 to fi 
43 to 41 



8106 toSSOl 

1900 toSOOl 

900 tolOO 
U50 tol80i 

16.00 

39 50 

18S0 tolSO 
1850 toU6 
13 to 1 



30 to 
86 to 

5 to 
4 to 

7lto 



I 

1 
1 



6ito 1 

19*to 1 



88 to 4 

35 to 4 

88 to 3 

91 to I 

46 to 4 
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13| to 12 to $0 12| 



July 



. I 



85 
S4 



12 
Hi 

71 



lOi 
13 



45 
36 
35 

40 
47 
28 



400 

6 75 

825 

155 

1 48 

1 43 

85 

il 

> 59 
» 43 



SO to 
18 to 



6 to 



25 
22 



m 



8 to 

81 to 
Hi to 



30 to 

28 to 

28 to 

15 to 

43 to 

14 to 



101 
13 

34 

40 
46 
27 



>20 00 

19 00 

o 800 
oil 00 

x>15 00 



3 25 to 400 

425 to 650 

5 00 to 6 50 

I 35 to 1 47 
130 to 147 

80 to 13d 

75 to 80 

55 to 95 

54 to 58 

2d to 40 

14 00 to 15 00 

II 00 to 13 50 

600 to 8^ 

10 50 to 11 00 

14 50 to 15 00 



to 16} 



to 
to 

to 
to 

to 



26 
SO 

13i 
12 

n 



to m 

to 13 



:o 
<o 
o 

o 

9 



42 
3d 
36 

55 
45 



20 50 

17 50.... 
17 00... 
11% to 

21 to 
20 to 

7 to 
4 to 

8 to 



15 

26 
22 

10^ 
9 

H 



81 to 10 
Hi to 12| 



Angnst. 



1012 tofOli^ 



18 to 24 
14 to 22 



6 to 
4 to 



10 
9 



8|to 9i 



8ito 
10} to 



30 to 

S8 to 

27 to 

19 to 

40 to 

14 to 



91 

m 



40 
34 
32 
38 
45 
27 



September. 



1011 to 10 Hi 



18 to 28 
14 to 30 



6 to 
5 to 



10 
9 



Hto 9i 



325 to 350 

3 75 to 6 25 

500 to 650 

125 to 125 

118 to 122i 

70 to 117 

60 to 65 

55 to 105 

54 to 60 

30 to 47 

17 00 to 18 00 

14 00 to 16 00 

600 to 800 
10 50 to 11 00 

13 00 to 13 25 

21 00 to 21 50 
IXOO to 17 50 

17 OO 

10|to 12 

28 to 38 
24 to 26 

5 to lOi 
4 to 9 

6} to 9 

8ito 
lUto 



40 to 

30 to 

22 to 

40 to 

30 to 



42 
36 
36 

55 
45 



34 to 

30 to 

22 to 

33 to 

30 to 



123 



37J 

35 

36 

45 
40 



9ito 
lUto 



31 to 

30 to 

29 to 

15 to 

45 to 

14 to 



325 to 

3 75 to 

550 to 

120 to 

120 to 

80 to 

60 



lOi 
13i 



45 
36 
34 
40 
50 
30 



d50 

625 

650 

130 
125 

118 



51 to 

29 to 

16 00 to 

12 00 to 

600 to 

10 00 to 



57" 
40 

17 00 

15 00 

800 
1100 



12 50 to 13 00 



17 50 
16 00 



19 00 

17 50 to 18 00 

1700 

lOito 14 I lOito 



October. 



1011 totOlU 



18 to 33 
16 to 33 



10 to 
8 to 



13* 
13 



8{to 9i 



9ito 
lOfto 



35 to 
32 to 
32 to 
20 to 
48 to 
14 ^ 



lOi 
"I 



50 
40 
38 
40 
50 
30 



3 50 to 3 75 

400 to 650 

5 75 to 7 06 

125 to 135 

1^ to 128 

105 to 123 

70 to 78 



54 

30 

14 00 

10 00 

600 
10 00 

1300. 



to 
to 



59 
42 



to 18 00 

to 13 00 

to 800 
to 11 00 



to 18 00 
to 17 00 



26 to 
22 to 

5ito 
4 to 



35 

24 

9 



91 to 92 



S^to 
lUto 



36 to 

30 to 

22 to 

35 to 

30 to 



122 



42 
35 
36 

50 
42 



28 to 



15 
38 



3itO 
3 to 

81 to 



8ito 
lOJto 



41 to 

36 to 
22 to 

37 to 
30 to 



^4 
Hi 

9 
HJ 



45 
38 
36 

50 
45 



November. 



10 101 to to Hi 90 lOi to $0 Hi 



18 to 33 
16 to 33 



lOito 
8 to 



13 
13 



9ito 9i 



9ito 
lOfto 



37 to 

34 to 
33 to 

35 to 
50 to 
14 to 



lot 

m 



52 

40 

40 

42i 

55 

30 



350 to 400 

4l2ito 650 

412ito 700 

130 to 140 

128 to 136 

120 to 129 

68 to 75 

75 to 85 

55 to 58 

28 to 41 



December. 



18 to 
15 to 



33 
33 



19 to 14| 

9 to 14 

9|tO lOi 



lOito 111 
ll{tO 13 



40 to 

36 to 

36 to 

90 to 

50 to 

14 to 



59 
42 
42 

St 

30 



1700 



1000 to 13 00 

600 to 800 
1000 tollOO 



1400 



16 50 to 1700 

1550 tol600 

^6 50 to 17 00 

lOito 15 

30 to 38 



.14 
.13i 



dfto 93 

9fto 10 
10} to 12i 



41 
31 

OO 



to 
to 
to 



45 
38 
36 



350 to 400 

41^to 695 

600 to 675 

130 to 150 

149 to 145 

190 to 137 

79 to 74 

60 to 95 

52 to 59 

98 to 41 

1600 tol700 

1000 to 1300 

600 to 800 

1000 tollOO 



1400 



1725 to 17 SO 
1550 tolOOO 

1650 tonoo 

10 to 15 



96 to 
25 to 

8ito 
7 to 

9ito 



35 
27 

lOi 



lOito lOf 
llfto 12i 



38 to 
30 to 



52? 
46| 



41 to 

31 to 

22 to 

38 to 

30 to 



45 

38 
36 

52 
46 
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MAKEET PBIOES OF FABM 



Prodacts. 



January. 



BALTDfORB. 

rionr: 

Saperfine bbl 

Extra do.. 

Family and fancy . . .do. . 
Wheat: 

Bed bnsh. 

Amber do.. 

White do.. 

Bye do.. 

Oats do.. 

Com do.. 

Hay: 

Maryland and Pennsyl- 
vania ton 

Western do.. 

Pork: 

Meat bbl. 

Extra prime do.. 

Lard lb.. 

Batter; 

Western ....■• ......lb.. 

Eastern. ............do.. 

Cheese: 

Western fftotory lb.. 

Eastern factory do.. 

Bxigar: 

' Pair to good refining . . lb 

"New Orleans, grocery 

grades lb. 

Tobacco: 

Lags lb. 

Leaf, common to me- 

diam lb. 

Cotton: 

Ordinary to good ordi- 
nary lb. 

Low middling to good 
middling lb. 

CIKCINNATI. 

Plonr: 

Superfine bbl 

Extra do.. 

Family and fancy do. 

Wheat: 

Winter red bush 

Hill, (amber) do.. 

White do.. 

Com do.. 

Bye do.. 

Barley do.. 

Oats do. 

Hay t 

Baled, No. 1 ton 

Lower grados do.. 

Pork, mens bbl 

Trfffd lb. 

Batter : 

Jhoice lb.. 

Prime do.. 

Cheese, prime to choice fac- 
tory lb 

'*»<gar: 
^ew Orleans, fair to 

good... lb.. 

rTime.......... .....do.. 

otton : 
Ordinary to good ordi- 

lary lb. 

-'"T middling to good 
middling lb.. 

Tleece-wanbed lb . . 

fub-waAhedfti do. . 

I'nwaehed, nothing do.. 

mwaah^' *»o"»^'ui' d'' 
iiijkr I. 



$4 00 to $4 50 
4 75 to 6 25 
7 00 to 8 75 



18 00 to 25 00 

19 00 to 31 00 



13 75 to$4 50 

4 75 to 6 75 

5 75 to o75 



115 
1 47 

115 
75 
40 
50 



to 
to 
to 
to 
to 
to 



138 

155 

145 

85 

4d 

62i 



2150 

16 75 to 17 
121 to 

18 to 
18 to 

lUto 
12 to 

8 to 
7ito 
61 to 

9 to 

9|to 

mto 



00 
134 

S8 
35 

13 
134 

8i 

9 
11 
11 

lU 
13i 



2125 toS150|23 75 to8300 
1725 



3 75 to 4 00 

4 25 to 4 75 

5 00 to 6 00 

1 15 to 1 33 



Febmary. 



116 to 



75 
43 

55 



to 
to 
to 



145 

.155 

.145 

60 

50 

62 



16 00 to 24 00 
18 00 to 20 00 



12|to 134 



17 to 

18 to 

11 to 

12 to 



S6 
33 



7|te tl-6 

74 te t4i 

64te 9 

9 to 11 
/ 



March. 



13 75 to 14 50 

4 75 to 7 00 

5 25 to 8 75 

115 to 145 

155 

145 

76 to 62 
40 to 47 
53 to 59 



18 00 to 24 00 



134 to 14 



8ito 
12 to 



1041 
13 



115 to 148 

\7i to 47 

55 lo 79 

50 to 150 

35 to 44 

15 00 to 16 00 

8 00 to 14 00 

19 75 to 20 00 
1*24 to 14| 

25 to 28 

24 to 25 



350 to 385 

4 35 to 4 75 

515 to 8 00 

115 to 137 



140 
39 
65 
50 
36 



to 
to 
to 
to 
to 



145 
44 
80 

1 15 
43 



18 to 
17 to 

U to 
iSJkto 

74 to 

74 to 

64 to 

• to 

84 to 
114 to 



▲priL 



1375 to|45B 

4 75 to 750 

5 '35 to 9 00 

145 to 160 

160 to 102 

140 to 160 

80 to 83 

40 to 49 

59 to 64 



18 00 to 94 00 

17 00 to 19 00 

9300 toS350 

18 00 

144 to 14 



1350 toUdO 

4 75 to <« 

5 75 to 87S 



96 
35 

84 
9 
11 

104 
194 



3 50 to 3 75 
425 to 460 
5 00 to 8 00 



15 00 

8U0 

00 50.... 

124 to 



to 17 00 
to 14 00 



134 



26 to -• 30 
22 to 25 



12 to 13 12 to 13 12 to 13 



112 

1 25 

140 

44 

70 
40 
30 



to 
to 
to 
to 
to 
to 
to 



30 
35 
45 

46 
78 
15 
40 



18 to 

36 to 

194 to 
ll{to 



43 

14 
134 



74 to 71 



64 to 
9 to 

94 to 

124 to 



11 
14 

U4 
131 



May. 



to 
to 



190 

152 

140 
73 

39 to 
534 to 



145 

IS 



te 150 

to 7S 

48 



9100 to9IOI 
9000 toSSOl 

2S9S totlM 
21 25 

134 to 1^ 



99 to 30 

U to 19 

194to 14 

74ts Ti 



350 to 390 
400 to 460 
400 to 750 



115 to 



15 00 to 18 00 
8 00 to 14 00 
22 25 to 2:2 45 
121 to 13] 

27 to 30 
25 to 27 



15 00 to 16 00 
6 00 to 10 00 

23 00 

13|to 14 



4. 



'4 to 84 
AM 9 



oa 



ot 



74 to 8^ 

8|to 9 



8 to 



H 



\*0 



»& c' 


"^ ■ 


13 


38 to 


1 t' 


■A . 


S 


43 to 


CO t 


ni 


t f aO 


25 to 


^^ x; 


'1 


1', 18 


34 to 


f ♦. 




n 


31 to 



11 to 121 



43 

48 
30 
38 
37 



38 

49 

73. 

65 

33 



to 
to 



135 

.138 

145 

51 



to 
to 



1S3 
43 



33 to 



35 
M 



f4tt t 

9 to U 

8|ts It 

114 to m 



350 to 399 

495 to 499 

650 to 77S 

70 to 139 

195 to 199 

13S to 145 

45 to 51 

70 to 75 

30 to 94 

35 to 43 



1500 tiUW 
700 tolOW 
19050 toSlSO 

IS to lan 

95 to I 
90 to I 



13 to 134 

7|to 84 
8} to 9 



9 to 
into 

38 to 

43 to 

98 to 

34 to 

35 to 



104 

isi 
43 

48 

90 
96 
97 



19 



9 to 19| 

84to 81 

6|to 9^ 

84to 91 

11 to Ul 



95 to 

98 to 

95 to 
90 to 

96 to 



97 
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Augoat. September. 



to 
to 

to 
to 

te 



90 
90 

13 



to 11 

to 11 

to 9i 

to 111 



to 3 75 
to 465 
to 860 

to 1 30 
....135 
to 140 
to 47 
to 73 

iiuU 

to 34 

to 18 00 
tolOUO 

« • • • • ■ - 

to 124 



to 
to 



80 
18 



to 10 



to 
to 



9 
H 



to 9 
to 12 



to 
to 
to 
to 
to 



35 
37 
83 
32 

$n 



13 to 80 
12 to 16 



8|te 81 



8ito 11 

9 to 11 

8ito 9| 

10| to lU 



3 40 to 3 75 
425 to 465 
500 to 750 



100 
120 
120 
48 
60 
80 
22 



to 
to 
to 
to 
to 
to 
to 



120 
130 
130 
51 
75 
85 
4-2 



13 00 to 16 00 

5 00 to 10 00 

119 50 to 20 00 

11 to 13i 

17 to 18 

15 to 17 



t to 



8ito 9 
9 to 9i 



8 to 



H 



lOito 13 



26 to 

25 to 

80 to 

85 to 

83 tt 



28 
34 
22 
:» 
85 



12 50 to $3 75 

4 00 to 6 75 

5 50 to 7 75 



15 00 to 19 00 
14 00 to 17 00 

9050 to8190 

18 50 

12i to 121 



I3S0 to|4 50 

4 75 to 5 50 

5 75 to 8 35 



85 
123 
110 

54 

31 
50 



to 
to 
to 
to 
to 
to 



119 

185 

135 

56 

37 

56 



18 00 to 16 00 



13 to 
18 to 

8 to 
10|to 

8|tO 



81 
16 

10 
11 



6ito 11 
9 to 11 



10|to 



.91 
12 



2 75 to 3 50 
390 to 425 
4 75 to 7 50 

85 to 105 

110 

1 10 

40 to 40 
45 to 58 
40 to 75 
90 to 38 



[15 00 to 16 00 

8 00 to 12 00 

lid 73 to 19 25 

102 to 13 

25 to 28 
17 to 20 

nto H 



Hto 
lOito 



lOf 
101 



7|tO 9 
10 to 11} 



25 to 

25 to 

20 to 

25 to 

83 to 



33 
34 
22 
30 
85 



1800 

1800 

lUto 

15 to 

16 to 

4 to 

5 to 



12J 

23 
20 

.^ 
10 



October. 



1485 tof475 
5S5 to 635 
575 to 850 



115 
133 

190 

34 



to 
to 
to 
to 
to 



534 to 



130 

138 

135 

65 

45 

60 



19 00 to 80 09 



1835 

1700 

10|to 13 



9it0 9| 



64te 9 
9 to 11 



lOi 

11 to 134 



3 75 to 3 50 

3 90 to 4 35 

4 75 to 6 75 



100 
105 
105 
40 
45 
60 
80 



to 
to 
to 
to 
to 
to 
to 



105 



10 

45 

58 
75 
38 



15 00 to 16 00 

8 00 to 12 00 

18 75 to 19 35 

10|to 13 

25 to 28 
17 to 30 

74te 84 



9} to 

104 to 



71 to 



n 



9 



10 to 111 



25 to 

25 to 

20 to 

25 to 

83 to 



33 
34 
82 
30 
85 



16 to 
82 to 

10 to 
13 to 

8} to 



30 
37 

13 
134 



November. 



11485 to|4S0 
5 35 to 675 
600 to 890 



MO to 135 

137 to 140 

125 to 135 

60 to 68 

30 to 36 

48 to 564 

1300 to 16 00 



1735 tol750 

1700 

lo4to 114 



25 to 
36 to 

7 to 
134 to 



86 
38 

13 
14 



64to 9 

9 to 11 

84 to 94 

104 to 114 



3 75 fo 4 25 

4 75 to 5 25 

5 40 to 7 00 



1 05 

1 17 

117 

47 

60 

100 

38 



to 
to 
to 
to 
to 
to 
to 



118 

135 

185 

4d 

67 

1 15 

43 



1100 to 13 00 
9 00 to 10 00 

17 00 

104 to 114 



20 to 
SO to 



35 
33 



134 to 13 



81 to 
104 to 



30 
38 
23 
87 
94 



to 
to 
to 
to 
to 



94 

10} 

32 
36 
23 
31 
86 



9ito 91 



64to 9 

9 to 11 

9 to 10 

104 to 111 



565 

130 
128 
138 
34 
55 
60 
38 



to 4 75 
to 550 
to 700 



to 
to 
to 
to 
to 
to 
to 



125 

132 

132 

49 

70 

115 

35 



1100 tol300 

900 to 10 00 

165U to 16 75 

9410 10 

20 

17 to 18 

124 to 13 



8} to 9i 
104 to 11 



30 to 

32 to 

21 to 

27 to 

30 to 



36 
3H 
2C 
32 
31 



December. 



125 

145 

120 

70 

33 

48 



to 
to 
to 
to 
to 
to 



143 

151 

145 

7f 

40 

57 



1300 to 1800 
...♦ 



1725.... 
17 00.... 
11 to 

22 to 
22 to 

9 to 
13 to 

9ft0 

9ftO 

64 to 

to 



11* 

88 
87 

14 

15 

10 

101 



11 



94to 104 
114 to 1S4 



425 to 460 
500 to 530 
550 to 675 



185 to 



40 to 

70 to 

80 to 

38 to 



138 
140 
140 
44 
71 
115 



1100 tolSOO 
800 tolOOO 
15 75, to 16 00 
94to 9| 



SO to 
16 to 



83 
19 



134to 13 



84 to 
94 to 



94 
10 



94to 104 
114 to 194 



30 to 
Z'i t» 

31 to 
27 to 
87 to 



36 
38 
86 
38 
31 
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MARKET PBIOES OF FAKMi 



Produots. 



OHICAOO. 
Flour: 

Choice wioter extras . bbl . 

Common to good winter 
extras bbl . 

Common to good spriue 
extras I)dI 

Choice spri ng extras . do . . 

Patent sprloga do. . 

Spring sapcmnes do.. 

Wheat: 

No. 1 spring bash. 

]So. S spring do. . 

Na 3 spring do. . 

RyeNaS do.. 

BarloYNfl2 do.. 

Com No.3 do.. 

Oats No. 2 do.. 

Hay: 

Timothy ton. 

Prairie do . . 

Beef: 

mess bbl. 

extra mess ..do.. 

Pork: 

Mess bbl. 

Prime mess do.. 

Extra prime do. . 

Lard lb. 

Batter: 

Choice tofancj' lb. 

Mediomto good do. 

Cheese, prima f^tory ..do. 
Sugar, New Orleans, com- 
mon to prime lb. 

Wool: 

Tiib-washed lb. 

Pleece-wasLod du. 

Unwashed do. 

Palled do. 



BADiT LOUIS. 

Flour, winter, common to 

Choice bbl. 

Wheat: 

White winter bush. 

Red winter do.. 

v.>om .••••. •••••. .••••. no.. 

Rye do.. 

Barley do.. 

Oats do.. 

Hay,: 

Timothy ton. 

Prairie do.. 

Beef, mess bbl. 

Pork, mess do.. 

Lard lb. 

iutter: 
Prime to choice dairy . lb. 
?rime to choice country 

packed lo. 

;neese: 

)hio factory lb. 

few York laotory do. 

" ool: 
''lb-washed . ^b. 

• ieeoe-wa'**''" lo 

■'-^w«»"he( ^■ 



January. 



14 00 to 14 75 

5 00 to 5S5 

6 50 to 7 25 
300 to 350 



105 

93h to 
78{to 
67 to 
79 to 

45 

30 to 



951 

78* 
67} 

80i 



34 



1650 to|750 

4 75 to 5 50 

4 00 to 4 75 

500 to 585 

650 to 725 

300 to 350 



Nominal. 
971 to 
76 to 
67 to 
75 to 
40ito 
30f to 



noo 

850 

50 
10 50 



to 18 00 
to 950 

to 10 00 
to 11 00 



1910 

1700 

14 'r. 

1*^1 to 12^ 

25 to 32 
18 to 23 
13 to 13 



7|t0 

44 to 

39 to 

25 to 

33 to 



9 

52 
43 
33 
36 



500 to 700 



00 
00 
35 
CO 
BO 
30 



[14 00 

8 00 

14 00 

19 50 

15 

28 

20 



to 130 

to 150 

to 44 

to 68 

to 130 

to 39 

to 16 50 
tt>10 00 
to 14 50 
to 20 50 
to 15i 

to 30 

to 25 



Febmaiy. 



981 

77i 

671 

76 

40 

30 



t 



1150 to 14 00 
700 to 9 00 



950 
10 50 



to 10 00 
to 11 00 



19 50 

17 75 

14 50 to 14 75 
12 to 12i 



26 to 

18 to 
12^ to 

7 to 

44 to 

39 to 

25 to 

33 to 



32 
23 
134 

8i 

63 

43 
33 
36 



400 to 750 

100 to 130 

1 03 to 1 60 

35 to 41 

6) to 68 

eO to 130 

32 to 39 

14 50 to 17 50 

7 00 to 10 00 

14 00 to 14 50 

19 50 to 20 00 

Hi to 13 

25 to 30 

16 U ^«» 



Ifamh. 



AprlL 



$650 to|750 
4 75 to 5 50 

4 00 to 4 75 

5 00 to 5 25 
650 to 725 
300 to 350 



Nominal. 
97ito 
80 to 
61 to 



98 
82 
62 
53 
42 
311 



10 00 to 1300 
600 to 900 




i 



50 to 9 00 
50 to 10 00 



2165 to 31671 
19 00.... 
16-00.... 

mto 



27 to 
30 to 

mto 



13 

33 
34 
13( 



7 to 8^ 



44 to 

39 to 

25 to 

33 to 



53 
43 
33 
30 



400 to 750 

100 to 130 

100 to 155 

37 to 43 

50 to 70 

80 to 185 

32 to 3d 

14 50 to 17 50 

7 0Q to 10 00 

14 00 to 14 50 

123 85 to«2 50 

131 to 14 

25 to 30 

18 to 23 



13 


to 


14 


t2Jf 


^ 


13 


to 


14 


j« 




■.4 


42 


to 


50 


. ■ 


»fN 


46 


38 


to 


42 


(8 


to 


4-2 


30 


to 


38 


10 


tt 


ti. 



12} to 
13 to 

44 to 

38 to 
30 to 



13| 
14 

46 
42 
34 



SXb... 

'*^aice to ta^^y 



to. 
do. 



380 

4 50 



to 
to 
to 



400 
525 



V 



25 



400 

4 25 to 5 50 

5 75 to 7 75 
M to 08 



1850 to|750 

475 to 550 

400 to 490 

500 to 5S5 

650 t6 785 

300 to 350 

Nominal 

f^ito 1001 
88fto 90| 
64 to 68 
60 



46 to 474 
331 to 33} 



May. 



1790 to97tt| 

580 to 1U| 

430 to 5101 

510 to 5001 

moo to 900 

300 to 3751 



im..., 

98 to 
90 to 



45ito 
SOlto 



63 
40 

aoft 



1150 
800 

10 50 
1150 

29 35. 
23 00. 



to 13 00 
to 11 50 

to 11 00 
to 13 CO 



1300 
900 

10 75. 
1150 



to 14 00 
to 11 00 



to 11 75 



00. 




1 


i4.:::::::::i 


35 


to 


40 


35 


to 


33 


13 


to 


13 


7 


to 


8| 


44 


to 


53 


40 


to 


44 


85 


to 


33 


30 


to 


40 



9045 to3O0O 
80.00 



"i» 



to 13 



30 to 

85 to 

9 to 



35 

88 
11 



7}to 81 



44 to 

38 to 

83 to 

30 to 



50 
43 
98 
37 



350 to 7 50 3 50 to 7 00 



100 
103 
41 
50 
70 
31 



to 
to 
to 
to 
to 
to 



135 

15^ 

46 

TO 

115 

37 



14 50 to 18 50 

7 00 to 10 00 

14 00 to 14 50 

3300 toS350 

ll|tO 13 

30 to 35 

25 to 30 



134 to 
13 to 

47 to 
38 to 
30 to 



481 
43 

34 



100 to 140 

88 to 143 

41 to SO 

SO to 68 

Sto 100 

to 38 

1795 tol7S0 

085 to 975 

14 00 to 15 SO 

^00 to83S0 

U|to 1311 

85 to 96 

93 t9 85 



181 to 
13 to 



13i 
14 



43 to 45 
38 to 40 
86 to 87 



400 

425 to 550 

5 75 to 7 50 

55 to 00 



375 

485 to 9t9S 

5S0 to 700 

87 to to 
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one. 



to|7 87i 

to 725 

to 500 

to 5 87| 

to 9 00 

to 400 

to 111 

to 103^ 

to 921 

to 684 



to 
to 



45 
281 



July. 



17 25 to 17 75 

5 75 to 712J 

4 50 to 5 37^ 

5 50 to 5 75 

6 00 to 9 00 
3 00 to 4 00 



to 13 00 



to 11 00 

to 12 00 
to 17 90 



to IH 



to 

to 
to 



24 

18 



to 
to 
to 



41 
33 
24 



11.... 
03|to 
88 to 
C7 to 
56|to 
461 to 
29|to 



2Ji 

88: 

67 

57 
47 
30 



I 



Anj^nat. 



1625 to|725 
550 to 600 

4 75 to 5 00 

5 00 to 5 50 
5 75 to 7 50 
250 to 300 



September. 



$625 to|725 
5 50 to 6 00 



4 75 
500 

5 75 
250 



to 
to 
to 
to 



500 
500 
750 
300 



9 00 to 12 50 

7 00 to 9 50 

10 75 to 11 00 

11 75 to 12 00 
19 50 to 19 GO 

18 00 

14 00 to 14 50 

lUto lU 



18 to 
14 to 

etto 



22 
16 
9i 



30 to 
25 to 
17 to 



38 
28 
21 



88 to 69 

79 

55^ 

50.... 
45 to 
30| .. 



45J 



10 00 to 12 50 



700 
10 75 



to 10 50 
to 11 00 



1175 to 12 00 

18 424 to 18 60 

19 00 to 19 25 
14 25 to 14 50 

10.9to 11 00 



21 to 

15 to 

71 to 



25 

18 

9 



30 to 
25 to 
15 to 



37 
28 
21 



100 

91f to 
62 to 
55ito 
73 to 
43ito 
32 



98 
65 
36 
78 
43* 



1150 to 12 00 



10 75 to 11 00 

1175 to 1900 
16 40 to 16 42 
18 00 to 18 25 
13 50 to 13 75 
9&to lOi 



28 to 

17 to 

72 to 



26 
SO 



30 to 
28 to 
15 to 



35 
29 
22 



October. 



1650. 



550 to|600 

500 to 525 

5 00 to 5 75 

5 75 to 7 50 

300 to 350 

112 

110 to llOi 

92 

61 

85 to 87 
46^ to 47^ 
33|to 34 

10 00 to 11 25 



700 
10 75 

1175 
16 20 



to 800 
to 11 00 

to 12 00 
to 16 50 



1350 

9ito 

27 to 
20 to 
Hi to 



m 

32 
24 
12J 



39 to 
34 to 
23 to 



40 
37 
24 



Kovember. 



•625 to|72S 
500 to 600 



5^15 
575 
6 00 
250 



to 
to 
to 
to 



550 
625 
750 
400 

113i 
112 
101 
604 
80 



113 to 

1 114 to 

100 to 

60 to 

79fto 



850 tollSO 

750 to 800 
950 to 975 



1050 
1575 



to 10 75 
to 16 00 



12<00.... 
9ito 



H 



25 to 30 
17 to 23 
11 to 12} 



36 to 45 
33 to 39 
21 to 2tf 



December. 



1625 to|725 

500 to 600 

525 to 550 

575 to 675 

600 to 750 

300 to 400 

115|to 116 

113 to 1131 

105|to lOSi 

66 

66 to 664 

431 to 44 

32| to 32i 

950 toUSO 



700 

950 to 975 

1050 to 10 75 
1575 to 1580 
1250 to 12 75 



H 



28 to 33 

17 to 28 

12 to 13 

9} to 10| 

35 to 45 

33 to 37 

20 to 27 



to 650 

to 1 40 

to 140 

to 44} 

to 68 

to 100 

to 37 

to 19 00 
to 8 50 
to 14 50 
to 23 50 
to 131 

to 20 

to 16 



350 to 650 

1 12 to 1 15 

86 to 130 

39 to 45 

50 to 63 

30 to 100 

31 to 35 

15 00 to 16 00 

8tK) to 950 

14 00 to 14 50 

19 00 to 20 50 

lU to 12i 

14 to 18 

13^ 16 



2 50 to 6 50 

132 to 136 

63 to 130 

35 to 43 

41 to 52 



to 
to 

to 
to 
to 



m 

14 

37 
37 
27 



o 525 
O 725 
70 



12ito 
13 to 

36 to 
34 to 
27 to 



134 
14 

37i 

35 

30 



4 00. 

4 25 

5 75 
62 



to 
to 
to 



550 

750 

68 



24 to 30 

13 00 to 17 00 
7 00 to 9 50 

14 00 to 14 50 
19 00 to 20 50 

9|to 11 

18 to 20 

13 to 16 



2 50 to 6 50 

120 to 130 

90 to 116 

40 to 43 

42 to 52 

60 to 85 

25 to 33 

1100 to 12 00 

6 00 to 9 00 

14 00 to 14 50 

17 25 to 18 00 

9ito 11 

18 to 20 

13 to 16 



325 to 700 



350 to 700 



350 to 700 



103 to 117 

39 to 45 

42 to 52 
95 

"36"to**'36i 



1100 

700 

13 50 

17 50 

14 



to 13 00 
toll 00^ 
to 14 00 
to 18 00 
to 16 



26 to 30 
20 to 25 



12^ to 
13 to 



134 
14 



35 


to 


36 


34 


to 


35 


20 


to 


244 



IQJto 
13 to 

35 to 
31 to 
20 to 



134 
14 I 

36 
35 
244 



4 25. 
4 50 
6 00 
CO 



to 
to 
to 



5 75 

750 

62 



350 

3 73 to 5 00 
595 to 712^ 
50 to 54 



12ito 
13 to 

33 to 

24 to 



134 
14 

40 



31 



3 75 to 4 00 

4 25 to 5 50 
to 725 

50 to 65 



5 75 



95 to 1134 

39 to 45 

50 to 59 

45 to 115 

2S4to 35 



1100 

700 

1350 

1650 

9 



to 13 00 
to 11 00 
to 14 00 
tol750 
to 10 



26 to 30 

18 to 22 

12i to 134 

13 to 14 

33 to 40 



24 to 31 



500 

GOO to 675 

700 to 750 

56 to 65 



105 to 128 
43 to 45 
50 to 60 
30 to 115 
25 to 32 

1100 to 1300 

700 tollOO 

13 50 to 14 00 

1650 tol750 

94 to 10^ 

2g to 28 

17 to 20 

12| to 134 
13 to 14 

.33 to 40 



24 to 31 



475.... 
500 to 
625 to 
54 to 



600 
7371 
65" 
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MABEBT PBIOES OF FARM 



ProdactA. 



Nkw Orlrans— Cootioned 

Oats biuh 

Hay: 

Cnoioo ton 

Prime do 

B«ef: 

Texas bbl 

Western do 

Fulton market — i bbl 

Pork, mess bbl 

Lard lb. 

Batter: 

Choice Goshen lb 

Choice westwn do. 

Cheese : 
Choice west'n fao'ry-.lb 
New York cream do. 

Sugar: 

Fair to fully fair lb 

Prime to strictly prime, 

pound 

Clarifled, white and yel- 
tow lb. 

Cotton: 
Ordinary to food ordi- 
nary lb 

Low middling to good 
middling lb 

Tobacco: 

Lugs lb 

Low leaf to medium leaf, 
pound 

BAM FRANCZBCO. 

Flour: 

Superfine * bbl . 

Extra do 

Family and fiancy .... do 

Wheat: 

California cental 

Oregon do. . 

Barley do.. 

Oats do.. 

Corn do.. 

Hay. State ton 

Pork: 

Mess bbl 

Prime mess do. 

Bei'f: 

Mess bbl. 

Family mesa i bbl 

Lard lb 

Butter: 

Overland do 

California do 

Oregon do 

Cheese do 

Wool: 

Native do 

California do 

!)regon do 



$0 45 to 10 50 



25 00 

18 00 to 22 

13 00 to 25 
16 00 ton 

1150 

20 50 to 31 
124 to 



January. 



00 

00 
00 



33 to 
35 to 

13 to 

14 to 

e^to 

7ito 
8|to 

9ito 

mto 

6 to 
to 



75 

35 

88 

lit 

7 

H 

lOJ 

13i 
8 
14 



80 45 

22 00 
16 00 

18 00 
15 00 
1150. 
^150 
12J 



400 to 500 
525 to 550 
5 75 to 6 25 



175 
1 75 
1 10 
I 85 
105 
15 00 

•22 80 
17 50 



to 
to 
to 
to 
to 



300 
195 
135 
2 05 
120 



to 19 00 

to 23 00 
to 18 00 



9 00 to 10 00 

8 00 to 10 00 

13^ to 16 



18 to 

30 to 

20 to 
l^tA} 

10 to 

15 to 

18 to 



25 
35 
25 
15 

15 
18 

20 



February. 



33 

85 

6« 

H 



to 10 49 

toiVoo" 
to iV 00 

toiatOO 
to 14 

to 35 
to 87 



10 40 

25 00. 
17 00 



1300 

15 00 to 16 00 

1150 

123 00 
13* 



to 
to 

to 

to 

to 



11 to 
6 to 
9 to 



13 
15 

n 

10 

13* 

8 

14 



450 to 5 00 
535 to 550 
3 75 to 6 00 



175 
175 
120 
3 05 
125 
13 00 

82 00 
17 50 



to 
to 
to 
to 
to 



195 
195 
ia5 
235 
135 



to 18 50 

to 23 00 
to 18 00 



8 50 to 10 00 

SW to 10 00 

13 to 15 



18 to 

25 to 

20 to 
12* to 

10 to 

15 to 

18 to 



85 
30 
82* 
15 

15 
19 

30 



March. 



to|0 45 
toiVoo' 



1048 to8045 1038 to|044 



to 33 75 
to 14* 



80 
14 

18 
12 
11 
34 



to 
to 



35 

88 



13. 

H 
84 



to 
to 
to 
to 



8 to 

101 to 
5ito 

8 to 



15 

^ 

H 
13* 

7* 
10* 



450 to 500 
535 to 550 
5 75 to 6 00 



175 

175 
130 
3 05 
1 15 
13 00 

83 00 
17 50 



to 
to 
to 
to 
to 



195 
190 
135 
3 25 
125 



to 18 00 

to 33 00 
to 18 00 



8 50 to 10 00 

8 00 to 10 00 

13 to 15 



18 to 

85 to 

30 to 
13* to 

10 to 

15 to 

18 to 



85 
30 
89* 
15 

15 
19 
80 



ApriL 



May. 



00 

50 to 16 00 



00 tol3S0 
00 to 16 00 
75 to 13 00 
00 to8450 
14* to 15* 



17 

18 
15 
11 

183 



40 to 
30 



48 



12*. 
14.. 



7ito 
71 to 
9 to 10 



7* 

7* 



9 to 

lUto 

5*to 

8 to 



43S to 
535 to 
5 75 to 



175 
175 
1 15 
310 
I 15 
14 00 

38 00 
17 50 



to 
to 
to 
to 
to 



101 

Uh 

7 

10*j 



500 
550 
600 

800 
800 
135 
850 
135 



00 toSiOO 
00 

00 tolSSB 
00 tolSSII 
75 toliW 
Off to8275 
U*to 14 



48 to 

85 to 

13 to 
15*to 

lito 
«|to 



44 

33 

13*1 
16 

4 

9 
l(tf 



8 to 


It 


mto 


131 


5 to 


7 


7|to 


10* 



tol8 50 

tofi300 
to 18 00 



19800 
17 80 



8 50 to 10 00 

8U) to 10 00 

13* to 15 



16 to 
85 to 
30 to 
18*to 



10 to 

15 to 

16 to 



485 
4 75 
550 



to 450 
to 585 
to 8S0 



150 to 
175 to 
1 10 to 
800 to 
105 to 



190 
185 
185 
850 
115 



1800 tolOOO 



to84 00 
tolOOO 



850 tolOOO 

850 tolOOO 

13 to 15 



18 


18 


to 


18 


90 


95 


to 


80 


89* 


90 


to 


99j 


15 


19*to 


15 


15 


10 


to 


15 


18 


15 


to 


1& 


18 


18 


to 



LIYB STOCK 



Tood to prim» do.. 

Joiumon to fair do.. 

'exans do.. 

dilch-cows head . 

^eal calves cental 

do.. 



tuoep 



12 25 to 12 75 


1150 


1150 to 12 85 
11 50 


1175 to 19 00 
1150 


1195 tol900 
1000 tollOO 
800 to 075 
800 to 860 
9000 toOOOO 
450 to 700 
880 to 888 


10 75 to 13 00 


11 00 


7 75 to 10 50 


8 00 tolOOO 


900 


900 


7 00 to 850 






5000 to8500 


50 00 to 8500 
7 00 to 10 50 
5 50 ^'^ 7 37 






7 00 tolOOO 
500 to 750 


700 to 1050 

535 to 737 

10 19* to 10 50 


*6*75'"to"7«* 
1095 tolOn 
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Jim*. 



July. 



1040 to|043 11035 to|043 



S300 toSSOO 
2100 



00 to23 
17 00 to 19 

ISOO to 12 50 llOOO toll 



1400 to 15 50 
1175 to 12 00 
83 50 to 22 75 
13 to 144 



13 00 to 14 
1175 to 12 

2150 , 

Uf to 



00 
00 

00 
50 
00 



131 



33 to 
28 to 

13|t0 
15 



35 
30 

13 



7|to 
8*.... 

71 to 

10^ to 

5«to 



H 



lOi 
12i 



400 to 450 
4 50 to 5 75 
600 to 625 



lao to 

160 to 

100 to 

S25 to 

105 to 



175 
172| 
120 
S50 
1 15 



• 00 to 15 00 



17 50 



to 24 00 
to 18 50 



9 SO to 10 00 

8 50 to 10 00 

13 to 15 



16 to 

85 to 

SO to 
18|to 

9 to 

15 to 

15 to 



18 
30 

15 

12* 

18 

18 



32 

83 to 

9 to 
14*... 



85 
11 



t to 
9 to 
91 to 

6|to 

lOfto 

, 54to 

8 to 



81 

9i 

101 

8i 
7* 

lU 



400 to 475 

500 

525 to 



140 

1 60 
80 
175 
1 OS 
700 

22 00 
17 50 



5 75 

165 
165 
1 15 
225 
1 15 



to 
to 
to 
to 
to 
to 13 00 

to 24 00 
to 18 50 



8 50 to 10 00 

7 50 to 10 00 

13 to 15 



16 to 

25 to 

90 to 
12ito 

8 to 

15 to 

15 to 



18 
28 
221 
15 

10 
19 
19 



Angiui. 



1033 to|0 40 



8S00 to23 

16 00 to 17 

10 00 toll 

13 00 to 14 

1175 to 12 

20 75 to 21 

12 to 



00 
00 

00 
SO 
00 
00 
134 



16 00 to 17 00 



30 

17 to 



144 to 
84 to 
9f to 

104 to 

7{to 

lOito 

54to 

8 to 



18 

. 9 
15 

94 

H 

lU 

H 
124 

8 
12 



10 00 toll 
13 00 to 14 
1100 to 12 
17 25 to 18 
11 to 

30 to 
22 to 



400 to 495 

450 to 500 
500 to 550 



150 
150 
95 
130 
1 15 
800 

22 00 
17 50 



to 
to 
to 
to 
to 



165 
165 
125 
175 
125 



to 13 00 

to 24 00 
to 18 50 



8 50 to 10 00 

8 50 to 10 00 

13 to 15 



16 to 

25 to 

20 to 
124 to 

8 to 

15 to 

15 to 



18 
28 
22i 
15 

10 
19 
20 



September. 



10 47 to 10 55 



9100 

17 50 to 18 00 



00 
50 
00 
00 
124 

32 
23 



124 to 
104 to 
lOfto 
11 to 

61 to 

104 to 

54to 

84to 



15 

10* 

11 

ni 
»f 

m 

8 
18 



Ootober. 



1041 tolOSO 



10 00 

13 00 to 14 00 

9 75 to 10 00 

18 75 to 19 00 

114 to 12 



35 
85 



13 to 14 
15 to 16 



11 to 114 



400 to 425 
4 50 to 4 75 
500 to 550 



150 
150 
90 
140 
I 15 
750 

23 00 
17 50 



to 
to 
to 
to 
to 



155 
155 
1 10 
1874 
1 25 



to 13 00 

to 24 00 
to 18 50 



9 00 to 10 00 

8 50 to 10 00 

134 to 15 



16 to 

25 to 

20 to 
124 to 

10 to 

15 to 

15 to 



18 
40 
25 
15 

12 

'22 

22 



84to 
94 to 
54to 
84to 



400 to 
450 to 
500 to 



1 50 
150 
90 
140 
115 
750 

23 00 
17 50 



to 
to 
to 
to 
to 



94 

lOJ 

8 

18 



485 

4 75 
525 

1624 
160 
I 10 
175 
125 



Norember. 



19 
16 

10 

14 

9 

17 



00 
00 



00 

00 tolSOO 
75 to 1000 
50 to 1885 
104 to 114 



Deoember. 



•045 to|047 
1300 to 1400 



1200 to 1500 
800 to 850 
16 374 to 18 50 
104 to 11| 



34.... 

84 to 



184 to 
15 to 

74to 

8 to 

9 to 



25 

13 
154 

84 

10 



to 13 00 

to24 00 
to 18 50 



9 00 to 10 00 

8 50 to 10 00 

13 to 14 



16 to 

25 to 

80 to 
124 to 

10 to 

15 to 

20 to 



18 
45 
25 
15 

12 
22 
25 



8|to 94 

104 to 114 

54to 8 

84to 13 



400 to 485 
4 50 to 4 75 
500 to 550 



rso 

150 
90 
140 
110 
750 

33 00 
17 50 



to 
to 
to 
to 
to 



175 
175 
ISO 
175 
115 



to 13 50 

to84 00 
to 18 50 



900 tolOOO 

850 tolOOO 

134 to 15 



20 to 
25 to 
20 to 
124 to 



23 

45 
25 
15 



10 to 12 
15 to 23 
20 to 25 



34 to 
88 to 

18 to 
15 to 

74to 

84to 

94to 



114 to 
6|to 
8 to 



35 
83 

m 

16 

81 
61 

104 

104 
124 

11 



485 to 490 
4 75 to 500 
600 to 550 



160 
160 
90 
ISO 
105 
1000 

8300 
1800 



to 800 
to 195 
to 1174 
to 195 
to-.llO 
to 16 00 

to8400 

toaooo 



900 tolO^ 

650 to low 

13 to 14 

16 to 18 

25 to 45 

20 to 85 

134 to 15 

10 to 18 
IS to 88 
SO to 85 



MAEKETS. 





10 25. 
10 00 




10 50 to 10 75 
9 50 to 10 25 
725 to 925 


10 00 to 10 50 
9 50 to 9 75 
800 to 925 
2 75 to 7 50 


9 50 to 10 75 
800 to 900 
6 00 to 7 50 
6 00 to 7 50 
50 00 to 75 00 
550 to 950 
4 00 to 6 75 
665 to 700 


1000 tol025 
925 to 950 


1075 


975 to 10 75 
800 to 950 


to 10 25 
... 900 


1000 tol025 
7 75 to 9 00 


800 to 900 




600 to 750 
45 00 to 75 00 
500 tolOOO 
4 to to 6 00 
560 to 6124 








45 00 to 75 00 
550 to 850 
400 to 600 
700 to 785 


40 00 to 70 00 


3 50 to 700 




500 to 825 
400 to 650 
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DJTBRNATIONAL fiTATISTIOa 

The Intemational Statistical Oongress at St. Petersburg in 1872 con- 
fided to the French government statistical corps the preparation of a 
code of international statistics of agriculture. The work was immedi- 
ately inaugarated by sending direct inquiries to the statistical authorities 
of Europe and America. Keplies to these inquiries, embodying more or 
less full statistics of 1873, were received from the Uuited Kingdom, 
Norway, Hungary, Saxony, Wiirtemberg, Baden, Hesse-Darmstadt, 
Saxe-Weimar, Saxe-Altenburg, Holland, and Belgium. The Fr^ch 
government gave authoritative and efficient aid to the work, whereby 
a very thorough census of the agricultural resources of the republic was 
secured, lietums embracing statistics of an earlier date were received 
from several other countries, while of still others only published docu- 
ments of several years' standing were accessible. The dates of these 
data will be found in one of the tables given below. Statistics of the 
United States were received from the Statistical Division of the Depart- 
ment of Agriculture. 

As was expected, great embarrassment was found in the differenoes of 
national manners, customs, and methods of investigation. The preasore 
of difficulties arising from these sources caused the inquiries to be con- 
fined to four leading and essential points, upon which alone it was 
deemed practicable to attain results of even approximate value and 
reliability. These points are, first, acreage, both cultivated and nnculti- 
vated; second, product compared with area; third, farm-animals: foortii, 
systems of exploitation, processes of culture, and agricultural implements. 
The following abstract embraces the first three of these heads : 

The original report is in French, rendering necessary not only tzrans- 
lation and subsequent condensation and re-arrangement, but also a re- 
duction from French weights and measures to our own. If an intema- 
tional system of weights and measures — the metric, if no other should 
be deemed practicable or preferable— could be established, it would re- 
lieve much of the tribulation of statisticians in work upon international 
statistics. 

Area. — The following table shows the date of the oflcial retams oi 
other information from which the statistics were compiled, the popula- 
tion and national areas of the different states, and the proportion d 
productive and unproductive land. 
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In the above claasiflcatioD, landa under tillage, or regnlar pIow-cDltnre, 
whether in a Bystem of rotation or otherwise, coDattlnte the first grand 
division, which iDclndes cereals, farinaceous crops, [such as peade, beans, 
and potatoes,) graBs crops, and all others, together with land in fallow. 
The other grand division of prodnctive lands, not subjected to regular or 
periodical plow-breaking^ inclndea orchards, vineyards, pastures, and 
woods and torestL. A wide range of diflereuce is found in the propor- 
tions of prodoctive area in different countries. The states of the Ger- 
man Empire represented in the above table have utilized nearly the 
whole of their respective territories in some form of production, their 
' proportion of waste land varying from i to 11.3 per cent, of the whole. 
At the other extreme, as might be expected, are those bleak, inhospitable 
northern regions, Finland, Sweden, and Norway. The two former have 
about half,and the latter n&trl; thrte-foarths, of their territories entirely 
nnproductive. It is remarkable that Portugal, in a bright southern 
climate, has less than half her area occupied with any sort of production. 
This is partly due to the very large surface covered by her mountain 
rauges. Great Britain utilizes but 58 per cent, of her territory in agri- 
cultural production, and 28 per cent, of her agricultural lands are nn- 
nsed. leaving about 14 per cent, for sites of cities and towns, lakes, 
streams, roads, &c. France and Belgium utilize in agriculture five- 
sixths of their lands, including mountains and rfvers. AustroEIunga^ 
lose only from 10 t4) 12 per oenL, Holland nearly a third, and Ireland 
nearly a tbnrth of their respective areas. 

Of lands onder tillage, the states showing the largest proportion, in 
desoendiug order, are Saxe-AItenbnrg, S&ze-Weimar, Belgium, and 
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Hosse-Durmstadt, eaah of Avhich has over half her territory under plow- 
calbare ; France and Wiirtemberg showing nearly the Bame proprataon. 
At the other extreme, Norway aud Finland show bnt 2 per cent., and 
Sweden 5J per cent., under tillage. 

The prM^ing table enables the reader to make comparisons with the 
total prodactive area of each state. The French statiBticians have alu 
compared the different classes of actually-prodnctire lands with the 
total agricultural area, much of which in every country is cnntilizad. 
This area is the residue after deducting all the space occupied by lakes, 
rivers, roads, buildings, &c. The data from which tluB deduction is 
madj are not given, but the following table gives the estimated p^opa^ 
tion which the different branches of culture bear to the residue of huida 
that remain after the dedaction. It will be noticed that cereals and 
farinaceous crops are placed ander one general head. English commer- 
cial authorities include pease and beans among the cereals by a very wide 
constrnctioa of the meaning of that term. Industrial crops are those 
which constitute the basis of some specific manufacture, such as sngar- 
beets, colza, flaxseed, &c. The "market and kitchen ganlen crops" 
are the French cultures potagdres et jnaraioheres. 
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A still further general comparison is made of the different classes of 
ulture, with thctotal area actually productive, including the two general 
..asses of lands under tillage aud other productive lands. The following 
<iitle indicates the percentage of the whole productive area in each kind 
• culture. It will be^n that Belgium, France, Great Britain, S^coay, 
-uU Denmark have more than half their productive area nndec the 

' ' w-hile Finland, Norway, and Sweden only range from 3.3 per cent. 

' ,>er cent. In these latter, the proportion of woods and forests 

... J., - -T •V}>t-t4>iifhD»'~iiKa.i-i>i)thanf thewhole,whileinIi:elaiid they 
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7 bat 2 per cent. Belgiam holds the palm in cereal and fariua- 
plantti, which occnpy 48J per cent, of her productive lands ; Den- 
comes next, with 46.2 per cent., followed by France, 38.2, Gooma- 
, &c. Ireland ehowa the )ar{;e8t proportion, 65 per cent., of uata- 
■airies and pastures, and Norway the smallest, 6.7 per ceat. 
Britain stands at the head of the list in meadows and annual for> 
ts which occupy 22.2 per cent, of the whole ; Ireland and Saxony 
1 14 per cent, to this class of crops, and the German duchies 1^ 
L. ; in Denmark the proportion falls to 1 per cent. Portugal has 
iSt proportion, 14.6 per cent, of fallow land ; France the next, 
cent. ; Ireland the smallest, 0.1 per cent. France has the largest 
ruon in wiue-lands, 5.8 per cent., and Portugal next, 4.G per cent. 

ZHtMbuUo* of the lavdt aet»allg prodaetiM. 
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11 be seen that Ireland devotes 79.4 per cent, of her productive 
» grass, including artificial and spontaneous growth. The other 

in descending order, stand as follows : Great Britain, 61.2 per 

Holland, 56 ; Denmark, 41 ; Portugal, 40.1 ; Anstria, 35.3 ; Uou- 
i, 31.2 ; Hungary, 29.5 ; Saxony, 29.4 ; Wiirtemberg, 27.3 ; German 
es, 27 ; Bavaria, 26 ; Franco, 23.4 ; Belgium, 23.3 ; Sweden, 12.2 ; 
ay, 11.3 J Finland, 8.1. 

i^y, comparison is made of each branch of culture in the general 
to which it belongs. The following table shows the percentage of 
general class employed in the different sabordinate classes included 

It will be seen that Itooniania and Austria give the largest pro- 
)ns of Ibeir tilled lauds, 86.3 and 83.3 per cent., to cereals and fari- 
ms crops. Boumania stands first in market-garden crops, Belginiu 

I i^ crops, and Norway in meadow and annual forage crops. 

r productive lauds, Ireland has nearly the whole in nataral past- 

)n;hard8, &c, and Norway nearly 93 per cent, in woods and forests. 

17 A 
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The acreage in forage, artificial grasses, and nataral grasses amoanti 
to 79.4 per cent, of the entire prodactive area in Ireland ; 61.3, in Great 
Britain; 56, in Holland; 41, in Denmark; 40.1, in Portagal; 35.3, in 
Austria; 31.2, in Eoumania; 29.5, in Hungary; 29.4, in Saxony; 27.6, 
in Wiirtemberg ; 27, in the German duchies ; 26, in Bavaria ; 23.4, in 
France ; 23.3, in Belgium ; 12.2*in Sweden ; 11^, in Norway ; and 8J, 
in Finland. 

Production. — The average annual production of cereals of all sorts 
in Europe is estimated at 5,153,808,000 bushels, of which 1,657.392,000 
bushels, or nearly a third, are assigned to Russia ; 766,260,000 bushels, 
or nearly 15 per cent, to Germany ; 709,500,000 bushels, or nearly 14 
per cent., to France ; 567,600,000 bushels, or over 11 per cent., to Aas> 
tria-Hungary. The production of the United States in 1873 is set down 
at 1,586,442,000 bushels, an aggregate nearly equal to that of Russia.* 
Europe produces a little over 17 bushels per capita of her population; 
the United States, in 1873, about 39$ bushels per capita. The average 
ratio per capita of the different countries of Europe is given as follows: 
Roumania, 40.8 bushels ; Denmark, 33^; Russia, 23; Prussia, 22|; France 
194; Hungary, 19^; Bavaria, 18^; Sweden, 15.0: German duchies, 14.5 
Belgium and Spain. 13.9; Austria and Wiirtemberg, 13.3: Ireland an( 
Turkey, 13 ; Finlanu, 12.5; Great Britain, 11.9 ; Saxony and Servia, 10.7 
Holland, 9 ; Norway and Greece, 8.8 ; Italy and Portugal, 7.9 ; Switzei 
land, 5.9. 

Estimating the average consumption at 15.6 bushels per capita fo 
food, seed, and various manufactures, Europe produces about enouj^ 
to meet her own demand, except in wheat and some other breadstuffi 
which exhibit a considerable deficiency to be supplied by im]K>rtatioi 
Spain, Italy, and France raise a larger proportion of wheat than an; 
other grain. Finland, Switzerland, and Germany, of rye ; Scandinavi 
and Germany, of barley ; Ireland, Hungary, and North G-ermany, c 
oats. Maize holds first rank in Roumania, Servia, and Portugal ; bud 
wheat has but little importance, except in Holland and France. Oat 
is the leading crop of Europe, followed by wheat and rye. 

Of potatoes, Ireland produces 23 bushels |>er capita; the German En 
pire, 18.1; Holland, 14.5; Belgium, 11.0; France, 10.2; Scandinavis 
9.9 ; Austria-Hungary, 8^ ; Russia and Finland, 4^ ; Great Britain, 3J 
Italy, 1.1 ; Portugal, 0.85 ; Spain, 0.28. In the other states this onltur 
is still more insignificant. 

It is estimated that in Europe 1,223,195 acres are, on an average 
annually devoted to what in this country is best known as market-gai 
den crops, producing a great variety of alimentary and other vegetabl 
plants, averaging in value, in 1862, about $88,800,000 per annum, c 
from $79 to $97 per acre. 

The 'industrial plants," including colza, flax, hemp, sugar-beet, hope 
and tobacco, are grown to a considerable extent in those oonutries 1: 
which a varied culture is pursued. Roumania produces 8Si bushels c 
""^izaperhundred of her population; Belgium, 34^; Holland, 27; France 

This was correct for 1873, bat the fic^res lead to a grevioas misanderstanding ( 

ai real prodaotion. The yeara lc^3 aud 1874 were tteasous of low yield, mach belo^ 

^D average ; of the two saboeqaent years, 1875 was characterized by a mediam yiel 

•f com, aud 187G by a large yield, the rate of pnxluction of other grains beins scaroel 

^n average in either year; but the aggregate p'odact of cereals eKceeded tSat of tfa 

TO preceding years by more than 500,000 bashels per annam. 

'^'he averac^e estimated production of 1873-76 inclusive is 1,873.100,179 boaheli 

}''*^ is 286,658,179 more than the above estimate founded on the product of 187. 

1.. -ilJ -gri' — ^a Knal»«|» fcr^ A^]^ InfaablUUlt. 
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; HnngaTy, 20f ^ OermaDyi 14^ ; Denmark, ^. This plant is a spe- 
)8 of cabbage, raised for its seedi from which a kind of lamp*oil is ex- 
essed. The largest proportion of hemp is raised in Hungary, amount- 
p: to 61 x>onnds per capita; Germany averages 50 ; Finland, 43 J ; France, 
^ } Sweden, 20} ; Boamania, 12 j ; Belgium, 8f . In flax Ireland takes 
e id, producing 13«9 pounds jMroopiea; Belgium, 10.14; Holland, 7^; 

I 3, &0. Franoe is the great sugar- beet country of Europe, her 

D averaging 631 pounds per capita ; next Holland, 260 pounds j Bel- 

233 pounds; Hungary, 88§ ; Germany, 74.3. Of hops, Germany and 

L Britain each average about 44 pounds per capita ; France less 

2, &C. Tobacco-culture is limited in Europe, yet Hungary produces 
p 8 per capita^ and Germany 4} ; smaller products are noted in 

aa] Sweden, Finland, Holland, Belgium, Franoe, and BoumaniiL 
iL a» OF OBOPS.— The following tables present the returns of agri- 
toj productioiiinJBiixQpe! 
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Fabm-aitimals. — The nnmber of domestic animala in twenty-eight 
Eoropean etiitea is given at 379,031,705, of which 31.573,663 ore horaeB, 
4,136,031 asses and mnles, 80,078,248 cattle, 104,020,236 sheep, 42,686,^ 
swine, and 16,031,034 goats. Tlio sheep surpass in number all other 
classes, amounting to 51.1 per cent, of the whole; cattle 23.7 per ceat, 
Bwiae 11.3 per cent., horses 8.3 per cent., goats 4.5 per cent., males and 
asses 1.1 per cent. The proportion of horses is especially large in Boseia, 
amounting to 10.7 per cent, of tBo whole number of farm-animals in that 
country. In Finland the proportion is 10.6 per cent. The lowest ratio, 
1.5 per cent., is found in Portugal, and the nest lowest, 1.8 per cent, in 
Spain, The la^truamed country has the largest proportion of males and 
asses, amounting to O.I per cent, of the whole nnmber of farm-aoimalB; 
next staud Italy, 4.0 ; Portugal, 3.6 ; Greece, 3.3 ; France. 1.5. Of cat^ 
tie, the largest preportion, 52.7 per cent., is found in Bavana ; next WUr- 
temberg, 4<A1 ; Saxony, 46.0; Switzerland, 44.7 ; Sweden, 44; Holland, 
43.4; <>ermaa duchies, 42.4; Belgium, 42; gradually sinkiDg to tbe 
minimum, 3.8, in Greece. Great Britain gives the most of ber atten- 
tion to sheep, which constitute 73.5 per cent, of her farm-ani^jaJs ; io 
Spain the proportion is 60.2; in Boumania, SO.l; in Hungary, 64.6; in 
Pnissia, 64; in N^orway, 53.3; in France, 52.5; in Portugal, 62; the 
miuimam, 14.9, is in Saxony. The German duchies have tbe lowest 
proportion of swine, 23.7 per cent. ; next Saxony, 22.4 ; B^giom, sLi; 
Greece, 2. No goats are reported in tbe British isles or Denmark. In 
Greece they constitute 46.7 per cent, of tbe total live stock ; io PortagaL 
18 per cent.; in Switzerland, 16.9 percent.; in Spain, 12.2 per cent. ; and 
BO on down to 2.4 per cent, in Boumania. 

Taking all the states together, there are for each 1,000 inhabitants 112 
horses, 15 asses and mules, 318 cattle, 6,873 sheep, 151 swine, and 6 goat& 
Bossia, Denmark, Finland, and Hungary stand at the head of ho»»- 
owning states; Spain, of mules; Ireland, Denmark, Bavaria, Finland, 
Norway, and Wiirtemberg, of cattle ; Spain^reat Britain, Boomania, 
Deomark, Hungary, and Norway, of sheep ; Hungary, Spain, Denmark, 
tnd the German duchies, of swine; Greece stands at Uie head of the 
^oat-owning states ; next, wkb a wide intervnJ, comes Spain, and tlieii 
' irtugal, 

'elgium has the largest number of horses for ber territory, being 
i.<HU-ly equaled by Great Britain ; Denmark, Hollaud, Hungary, Prasaia, 
>id Ireland following next in order. Spain has the largest nnmber o^ 
ni'les; Great Britain the largest number of sheep, the German dacfaies 
-u^ Piivium thelargestnomber of 8wiD& and Greece the largest nombei 
m.i,^ vha prn<y>r^r"ia v^u bo fbond in Qie tables belov. 
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EBLATIONS WITH SOUTH AMBBIOA, 

This couDtry has yet had little intercourse with sister republics of 

South America. It seems strange that countries so sparsely settleii and 

i^ch iu agricultural resources should obtain any portion of their bread- 

from nations thousands of miles away. As ihe.v become settled 

m t future, we cannot expect to furnish their bread-supply, but there 

a 8 will t>e pecaliar products of our agriculture, and extended prod* 

>r manufactures, which might be profitably exchanged for such of 

I tropical products as we cannot pnxluce. The balance of trade is 

:t?i y fearfully against us. It must eventually furnish a profitable out- 

to goods of our agricultural-implement makers, which trade should 

cuii/ivated assiduously. With this view, it is deemed desirable to 

nt some fragmentary glimpses of the agricultural status of these 

ouaucries, and especially the trade relations between us, particularly the 

esohangeiB of agricultural products. 

BRAZIL. 

The trade of Brazil, so far as this country is coneeraed,4a quite to9 
one-sided. Secretary Fish, in bis last- re|)ort on commercial relations 
with foreign countries, says that in 1875 Brazil sent to this country pro- 
ductions exceeding $42,000,000 in value, and received about one-sixth of 
Uiat amount The total value, as officially reported^of our exports to 
Braxil in 1876 was 17,253,218. 

The following are the main items of this export; 

BMdatiiiEii of all kinds $3,940,398 

Lard. 4,4^,402 iMMiuds , * 743,073 

Cottoo aiaaufactuifw 585. )ftl9 

IroD and ttn maonfaotarea ••... 377,561 

WcmmI aod ttiaonfaotanMof • • ,.. 2til,bi7 

DrogB, obemicalts and loedioines 152,847 

Steel and its oianufactures ^ 80,644 

Paintings aod tsngravings 72,755 

Boekt and |>nbli4*atioDB 58,845 

^uwr aod Htatiouerj 51,^03 

Oibtf exports 907,866 

Toial 7,95:s,sil8 

Of these minor exports there were of agricultural implements, $8,211 ; 
living animals, $3,823; fruits, $8,329; bacon and hams, beef, butter, 
aod cheese amounting to $7,093. 

CoSee, the great staple production of Brazil, is largely consumed in 
the Unit^ States, and is steadily increasing in quantity pnKliiced. 
The amount received in 1873 from Brazil was $30,8G1,90G; in 1874 it 
amounted to $37,342,692, and in 1875 to $35,099,274. This exportation 
Is entirely from the ports of Rio de Janeiro and Santos. Total quan- 
tity iu 1875 was over $229,701,637. The chief article imported from 
the United States is flour. The annual exports to the United States 
amount to more than $42,500,000, (nearly $44,000,000 iu 1875,) while 
the imports do not exceed $7,500,000. Sugar, ooffee, cocoa, and 
wood, in the Ust of 1875, figure up nearly $40,000,000, while the 

Ticultaral Imports fh>m the United States are comparatively in- 

fnificant. The want of sufficient fEMulitiea for ohet^ and rapid 
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iransporlatioa keep the United States far bebind Great Britain in tiu 
BmziliaD trade. Tbe cotton-Irade amoant'S to (40,800,000, wliich goes 
entirely to Europe, Great Britain getting the lion's ahare. 
The trade of 1875 was distributed, by ports of entry, as follows : 
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The gnantities and market values of several prodnots of tlie mral 
indnstry of the United States, imported into Bio Janeiro last ye&i, 
were: 



Rout, 317,410 barrels 

KetOMue, 110,285 ciiees 

Spirita of tnrpentiae, '2,600 

Bmid, 3,845 liarrela 

Pitch-pioe, 7,943,000 feet . . , 
Wbite pioe, 4|6T4,000 feet.. 
Lard, 65,^05 kegs 



. SS, 793,500 

463,19r 
96,000 
14,fiU 

364,170 

sai^coo 

784,160 



Total.. 



AA6ENIINB BBFUBUO. 
The agricultare of the Argentine Bepnblio is not prospeioas. With a 
rich soil, almost entirely unoccapied, tbe importation of wheat, eggs, 
batter, and cheese increases. The wild state of tbe coontry, tbe iose- 
cority of life and property, the contempt of the native for tiUage of the 
soil, leaves little to rural enterprise beyond tbe breeding of cattle. 
Foreigners are the only tillers of the soil. The following table of im- 
ports illastratea this strange and nnfortnnate condition of affidrs: 
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The fbrm-prodncts exported are mainly corn and hay ; bnt com-meal, 
requiring mills and millers, is imported. The quantity sent oat Is as 
follows : 
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. ague of locusts has of late years devastated portions of tlie 
utcrior provinces. While the snbtropical forests of tbe entiro eastom 
<iope of the Cordilleras of the Andes exhibit wonderful arboreal ra- 
...r,TfPf --ha Tireennf. inimhitiintt. of that region make little use of them, 
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even importiDg the commonest fnrnjiture from the United States or 
Europe. Consul E. L. Baker gives the following statement of valae of 
imports of wood and its products : 



Kinds. 



Tlpber for baildin;? 

Timber for veneerinjt — 
ISmber for cabinet-work. 

Timber, planed 

Ottier timber 

Fnmitare. 



1870. 



$1,675,1{I3 $1,240,591 



58,244 



55,504 
563,760 



1871. 



42.518 



55,693 
363,601 



187a. 



$1,693,090 



20,067 



112,580 
515,865 



1873. 



$2,941,301 



137,274 



230,769 
948,201 



1874. 



$2,008,757 
17,988 
48,171 
46,621 
58,309 
752,268 



1875. 



|1, 267, 48t 
17,271 
87,771 
67,129 
86,066 
546,251 



Of this amount the United States furnished as follows : 



Kinds. 



Lumber for bnilding 

Lumber for cabinet>work. 

Lumber for veneering 

LmnlMr, pbmed 

Other timber 

Varaitnre ................ • 



1870. 



$1,482,542 
15,945 



21.160 
126,900 



1871. 



$996,275 
19,671 



6,941 
71, 113 



1872. 



$1,518,054 
6,437 



28,468 
125,027 



1873. 



$2,769,059 
97,311 



43,822 
274,299 



1874. 



$1, 907, 175 
2;), 901 
1,858 
15,075 
26,976 
214, 418 



1875. 



$1,092,616 

30,031 

3.714 

92,227 

41,110 

196, an 



The native woods most used are Quebracho Colorado^ very hard and 
brittle, the word meaning break-ax, worth in Eosario $120 per 1,000 
feet ; Quebracho blancOy less hard, used for cart-wheels and boat-build- 
ing; Algarroba, softer and ligbter, worth $100; cedars from the mount- 
ain districts, $125. Foreign lumber has supplanted the use of native 
woods for building purposes as far as Cordova, after paying $22 ocean 
freight, $6 import duty, and $10 railway freight, besides profits of im- 
porter. The extension of railways into the interior is cheapening trans- 
portation, and may ultimately reduce the price of lumber. There are no 
portable saw-mills for cutting lumber. The exportation of lumber should 
be a profitable business. 

Lumber is beginning to be a prosperous industry among the forests of 
the Grand Ohaco, bordering on the Parana Eiver, and cargoes have been 
sent to English and French ports. 

The provinces of Tucuman, Salta, Jujuy, and Corrientes ^re well 
adapted to the production of sugar, cotton, rice, and tobacco, which are 
already the bases of flourishing industries, and the olive is suited to all 
except the more southern locations. The climate of Tucuman is said to 
be similar to that of Louisiana, and cane will reproduce itself for fifteen 
or twenty years after planting. There are now forty-two sugar estab- 
lishments in that province, with an aggregate capital of upward of 
$250,000. It is 1,000 miles in the interior, and is now in railroad com- 
monication with Buenos Ayres. Experiments in cofifee-growing there 
are also very promising. 

Consul Baker reports a popular estimate of 20 bushels as the average 
yield of wheat. Some Europeans are credited with obtaining 25 to 27 
bushels. The yield of oats is said to be good, but maize and potatoes, 
are inferior to the growth of the United States. Alfalfa is the great 
hay-producer, affording three or four crops each season. Dried and 
baled, the surplus finds a ready market in Brazilian ports. It sells for 
about $15 per ton. 

Immigration is fostered, and is very active of late, so that Buenos 
Ayres is becoming rather cosmopolitan than Argentine. It is almost 

18 a 
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entirely from Bonihem Bnrope. ItaUans largdyy French, BpanUiy aad 
Swiss; Dearly all Oatliolios. Aooat three in a thousand of the fbrafii- 
ers in the interior are from the United States } some intend to wtmt 
there, others to get cheap laud in a mild climate and get rich and retom. 
They are generally intelligent, energetic, and independent. They gen- 
erally find the climate agreeable, with an average temperature of 68^ 
F. Less mortality is reported among foreigners than natives, on m 
count of better habits. 

Consul T. B. Wood, at Bosario, says of stock-raising in his distriflt 
that it is coDducted in the style of three hundred years ago, ezospt Oil 
very recently importations of Hue foreign stock have been made— honeB, 
cattle, sheep, and Angora goats. Primitive practices prevail : a horM 
cart has no shatts, but a stout short neap, the end of which is tied witl 
rawhide to a ring on one side of the girth. The saddle consists of i 
broad girth, with two large rings, two huge pads to protect the baek (M 
the horse, and several layers of leather, sheepskins, &c« — a seat by di] 
and a bed by night. This style of saddle, to the value of $160,000, b« 
been exported from Ilosario in a year. The ox-yoke is a simple bar oi 
wood lashed to the horns. So absorbing is this industry that 76 pa 
cent, of the exports of this place are made up of hides, hair, skhis 
leather, hide-cuttings, horns, bones, bone-ash, and tallow. Prices d 
milch-cows are $10 to $15; working-oxen, $20 to $25; beeves, $10 tc 
$18; working-mules, $20 to $35; working-horses, $10 to $25; sheep,!! 
to $1.50: goats, $1 to $1.30. 

Mr. Wood reports further of the agriculture of this district: 

Fruits of all kinds are retailed by count. Tlias, strawberries seU for 5 to ISesnti 
per dozen. Ciierries are dearer ; grapes cbeaper. Other small fruits are nnlmowii 
saye as imported from Europe in eiatiR bottles. Peaches thrive aU over the oouDtrr 
Some of the eatancias have orchards on them that seem like small forests, yet then ii 
no exportation of the fruit, and in the retail market they seU for 75 cents to fl pa 
hundred, in the height of their season, and at all other times are cheaper, as impom 
from the United States in cans, than as offered in the markets. 

Tomatoes, thouj^h indigenous in this country, are almost always cheaper in impottai 
cans than in the markei s. 

Though the consumption of bread in the country is relatively very smaU, yet it i 
only within the last five years that this consular district has produced wheaSt enongl 
for its own demands. The profitable exportation of the small surplus has givfln i 
stimulus to wheat-growing, so that at present it ontvidues aU other crops combined 
But this is not strange, considering that little or no grain is fed to animals, so thatth 

S reduction of other crops has but little stimulus. The wheat crop of 1874 in this prov 
loe was reckoned at $2,000,000. In prices it varies from $2 to (4 per hundred poondi 
Com is beginning to receive an impulse from its successful exportation to the sdji 
cent countries and to Europe. It ranges in price from $1 to $2 per hundred poandk 
The native mode of cultivation is very primitive. Ditches and hedges serve to fiuu 
in the small fields. The plow most used consists of a heavy block of bard wood thi 
runs in the ground, pointed off so as to serve as a share, and a long beam mortiafl 
obliqueiy into this at one end, and tied at the other end to the rudo ox-yoke. A sboi 
upright handle arising from the share-block is used to steady it in the ground or lift i 
int. 

Thrashing is accomplished by the tramping of animals, and winnowing by mesnt < 
the wind. The transportation most usually is in rude one-horse carts, with larf 
vheeis, and hitched as before described, or in ox-carts that are still mder, with sts 
arger wheels, and some of which are made entirely of wood and rawhide. wUkmit 
^article of iron. Tires of hide answer surprisingly well in a country like tiiis, who 
fOil is entirely destitute of stoD<>s or gritty sand, and they have the advantage < 
.hrinic^inc "^'» ivoiiit^j^ »Jf» i- "'*M- vQrk ^>y t)^e abscuce or prcseuce of molsturo. 

^11 Mil ^i <v,,.. ,, OiuOMBIA.. 

I'mir ^x/pioaA i^ouixuxj i ^ •" iixv jijuator, and iuclndes an area < 

^nP'* «nnare milcs. It lAo* ' 7opulation of less than seven to U 

.«p- ...,*. ^op* iir^** Tniiiioi.^ nail, jScarccly a tcuth of tho SOlfBI 
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onltivation. An tbe altitnde riBes to the re^^onn of perpetmil 
I tbe Bnmmit of tbe Andes, tbe temperature varies from intense 

aeats to deligbtfal coolness. Tbe immense plain of Bogota, 37 
> miles in extent and 8,700 feet bigb, bas a mean and compara- 
r unvarying temperature of 67° F. Tbe soil is of sandstone 
ij and quite productive. Tbe people are divided into seven 
es : Oachvpinesy or people bom in Europe ; Creoles^ descendants of 
peans ; Matizasj descendants of wbites and Indians ; MulattoeSy 
wbites and negroes ; Indians^ copper-colored natives, and Afrioa/n 
^s. Tbe lower classes of tbe interior are Indians or Mestizos, wbo 
gnorant and superstitious, docile and kind, mildly vicious, but 
lisorderly or dangerous. Tbe cbief industries of tbese people are 
ulture, cattle-raising, and mining. The processes of agriculture 
ude ; tbere is no attempt at rotation of crops ; farm-macbinery is 
Tougb and primitive ; wooden plows of tbe old Roman pattern are 
for scratching the surface of the soil. Yet, owing to almost inex- 
ble fertility of tbe soil, crops are abundant for bome consumption, 
le-breeding is somewhat improved by tbe introduction of foreign 
L on the table-lands of tbe Andes. Bwine are scarce, and of very 
appearance. Coffee is demanding some attention in States of 
ander and Gundinamarca, where the product has reached 12,900,0(K) 
ids of quite good quality. Tobacco is also grown, not of superior 
ity, but salable in Europe for tbe manufacture of spurious Havana 
u Cacao, cotton, and indigo are also grown, but not extensively 
r exportation. 

' tbe total exports from tbe republic in year ending May 31, 1874, 
ed at $10,189,852, the agricultural exports were: coffee, $975,353; 
m, $249,048, and tobacco, $2,360,883 ; in all, $3,585,284. Better 
is of cheap and rapid transportation are one important need to stim- 

I increased attention to this industry. The principal agricultural 

ts during the year ending September 30, 1875, at tbe port of 

were: 



LTtk)l««. 


Seoeipts. 


Shipments. 


Value. ' Whonoe. 

1 


Viiln«. 


Whither. 




$100,000 

1,400.000 
1,100.000 

75,000 


Ecuador and Mexico 

Mezioo and Central America . 
South and Central America 

and Mezica 
TTnited Slatea and Chill 


$100,000 

1,400.000 
1,100,000 

75.000 


United State*, Mexioo, and 




Europe. 
United States and Europe. 




United States and Europe. 




Colombia, South and Central 




1 1 
40.000 ' Colombia, South and Central • 40,000 


America aud Mexico. 
1 CnnHiimM) on the i.<itbmns. 


o ........ 


1 America. j | 
50, 000 ColombiA. Central AmAricA. ' 50. 000 i United States. EnL'land. and 






and Cuba. 




Geriuauy. 

1 




2,765,000 


8,765,000 



tal amoant of goods entered and cleared, $13,443,000. 
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The total foreign commerce of 1875 is thtis reported : 



CoTintriM. 



Great Britsdn 

France 

United States 

Germany 

▲11 othen . . . 

Total.. 



1874. 



Imports. 



$4,056,381 

1,906,870 

806,644 

676, 442 

2,872,507 



11,218,844 



Exports. 



$3,343,993 

1, G74, 874 

1.556,506 

2,635,769 

478,710 



10, 189, 859 



18T5. 



Imports. 



$2,964,976 

2,056,325 

767,473 

002,783 

547,471 



Kzpoctii 



6,949,088 



$3,asi,a 
i.54i,n 

3.133;a 
488, « 



8,98iM 



The chief articles imported were cloths, food-prodacts, salt, wines and 
liquors, and metal manafactnres ; the exports were mainly gold and sil- 
ver dnst and bars, tobacco, cinchona bark, vegetable ivory, and &ie 
woods, these articles comprising seven-tenths of the exports. 

The principal items of domestic exports from the United States of 
North America to the United States of Colombia were as follows: 

VllM. 

Total exports 1.... $3,946,443 

Agricultural implements 50,550 

Beer and wine 1,496 

Billiard tables and apparatus 19,651 

Blacking 1,512 

Books, pamphlets, maps, &c 43>7S7 

Breadstofis and bread: bread and biscuit, 200,960 pounds; floor, 44,275 

barrels 312,681 

Brooms and brushes of all kinds 1,18S 

Candles, tallow and other, 141,978 pounds 216,806 

Carriages, carts, and parts of ^S^TIS 

Clocks 19,685 

Coal of all kinds, 23,679 tons 104,898 

Copper and manufactures of 1,083 

Cordage, rope, and twine of all kinds, 105, 149 pounds 16, 850 

Cotton and manu£actures of 103,317 

Drugs, chemicals, and medicines not otherwise specified 278, 961 

EarSien and stone ware and fiancy articles 5,888 

Fruit 24,775 

Glass and glass ware 35,839 

Gold and silver and manufactures of 60,865 

Hay, 103 tons 2,286 

Hemp and manufactures of 4,015 

Hops, 9,629 pounds 1,058 

Ice, 2,854 tons 7,561 

India robber and gutta-percha, manufactures of 10, 908 

Iron and manufactures of 407,418 

Steel and manufactures of • 274,195 

Junk and oakum ^ 4,278 

Lamps 5,437 

Leather and manufactures of 24,731 

Lime 1.250 

Marble and stone 6,674 

Matches j 66,516 

Mathematical, philosophical, and optical instruments ....Cb. 3,280 

>lusic^ instruments 11,556 

>faval stores •- 1|001 

^ils— mineral, refined 53,960 

i.nimal oils 3^650 

''^Tjetable oils 1»688 

^^dnance stores 203,398 

^'untsand painters' colors 22,088 

'aintings p^»*' ^^(rrayr'"^<^, "paper f^"^' 4tatio*>ery 72|113 
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resaesaod type $5,315 

lard, 4,682,355 pounds 874,300 

r, 18,738 pounds 11,840 

lit 9,392 

balauces 2,026 

chines 90,227 

ds 139,480 

a grain 12,390 

molasses 119,292 

3,355 

1,235 

d manufactures of, leaf, 7G,7 12 pounds 128,306 

I valises 10,335 

rax, and wearing-apparel 22,289 

manufactures of 147, 958 

ctured articles not enumerated 6,052 

URUGUAY. 

ports to Uruguay in 1876 amounted to $1,126,123. WhUe we 
tveneighths of all the sugar used in this country, our largest 
oduct to Uruguay is refined i^gar, amounting to $490,434. 
next in value. The list is mainly as follows : 

TaliM. 
rtstoUraguay $1,126,123 

f ■ s 

implements 32,796 

wKie .... ...... ...... ••.. .... .•«•«• ■••..• ...■«> •«••• ...*■ ••*« 

biscuit, 4,289 pounds 265 

bushels 733 

1 grain 89 

r, 17,160 barrels 126,240 

«, &c 1,552 

i blushes of all kinds 100 

railroad-cars, and clocks 1,964 

kinds, 396 tons 2,638 

manufactures of - 29,227 

nicals, and medicines 19,925 

i kinds 845 

ctures of iron 9, 336 

ctures of steel 1 31,173 

3,194 

^ 14 275 

3, 379,775 gaUonV".!".'.'.!' !'."'. *'/.y.l."*l!^^'!r.IlI!!l^ 73,* 818 

tores 11,200 

12,624 

74,737 

arpentine, 13,710 gallons 6,203 

2/374 pounds 68.160 

led, 4,498,277 pounds 490,434 

34 gallons 117 

d manufactures of, leaf, 146,532 pounds 33,590 

1,617 

manufactures of 75,139 

CHnju 

is made by the Chilian government to induce immigration, but 
'6 not very apparent. Consul Williamson, at Valparaiso, deems 
most desirable country for emigrants of any in South America, 
rly as regards climate ; yet warns his countrymen not to emi- 
gre, on account of the insecurity of life and property and the 
J immanity from punishment enjoyed by criminals. The induce- 
ered are as follows : A free passage to their lands in the prov- 
^aldi via and Osorno ; 125 acres of land for the head of the f amiiy , 
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and 40 acres additional for each child; a bonse bailt for hiixi| two oxen, 
ouo. milcli cow, and the necessary agricultaral implements. Aftcracertain 
immber of years a clear title is given him to the land on payment d 
^WJi) per acre and t lie value of the goods advanced. Yet few are report- 
ed as liaviiig settled on the societies' lands. Improved methods and 
resnlts in u'riiciiltiire by these and all available means are mnch needed. 
The shipments to the United States from the port of Valparaiso for 
the year ending {September 30, 1870, were: 



Nitratp i^f scLi $n02, »?34 22 

Sbeop\s -wool 243,077 01 

Ck>j4t-bkiii9 27,;jr>l 05 

Coal 10,147 02 

WalnutH 8,1«3 42 

KitgB S/JHo 00 



Hidea $2,34839 

Straw bats 1,587 00 

QnickBilver-flasks 1,151 06 

Quallarbark 1,060 tt 

ChiuchiUa Bkios 9tiO 37 

MUoeUaueous 185 06 



Total 914,305 08 

PEEU. 

Very little progress is made in agricnlture in this conntry, the inhab- 
itantft having little inelination to give it their attention and labor. The 
agricultural productions exported are very inconsiderable in amoant,as 
the few figures below would intimate, representing the trade in them with 
the United States in 1875: Cacao, $129.71; wool, 81,295.94; raisins, 
$32.69; tea, $2,743.78 ; sugar, $418.22 ; total, $4,020.34. TbeoottOQof 
Peru is sold in Great Britain. The total general exports to the Umtod 
States Iron* Oallao in 1875 were $870,718.89 for the year ending Septem- 
ber. 

The great articles of export are gnano, of which that sent to tte 
United States in 1875 amounted in value to $408,951, and nitrate of aoda, 
which came to the United States to amount of $714,736. 

Scarcity of labor prevents the exteubion of the culture of ootton and 
sugar. It is estimated that at no distant day the export of guano from 
Peru must cease. The new dei)osits are of inferior quality. The trade 
in nitrate of soda is niakiug great extensions. 

Our principal domestic exiiorts to Peru were, last year, as follows: 

VahM. 
Total value $l,17e,9B 



Acjricnltnral implements , 

hlackiD^ 

Bread ami hreadstntfd : llour, 11,320 barrels 

Brtioins and brushes 

Candles 

Carria^^es, carls, railroad-cars, and clocks 

Cordage: ropo and twino 

Cotton and uiannfacinres of 

Truits 

Tas-fixturos .,. . 

jrold and silver, and niaunfactnres of 

Jlenip and man nfac lures of 

Tnm and niiinufaetures of , 

it eel and manufactures of 

unk and oakum 

^auips 

eatber and manufactures of 

lusii^al instruments 

saval htori»s 

.f-neral oik, refine«.l 

LLj*maloils ,..• 

*ainiinf;s, engravings, paper, and stationery 

"^rfumery ..,.., 



4,196 

S.M 

84,041 

3,M 

1,388 

d4,4tf 

S6^0Q5 

67,778 

8,0» 

2,788 

175, SOO 

6,073 

81,368 

7,819 

8;«6 

3,866 
3,753 
3,780 
l,9Bi 

46^736 
3,648 
8,078 

31,7«l 
U7,8r4 
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141,106 pounds 83,774 

)alance8 $4,d31 

hines 5,210 

rpentine 1,241 

-. 4,143 

I manafactures of 29,572 

valises 1,840 

parel 43,389 

aannfactares of 215,87€ 

VENEZUELA. 

al exports to tho United States during the year ending Sep- 
>, 1875 were — 

)f Maracaibo $3,587,975 53 

>f Puerto Cabello 1,332,952 38 

4, 560, 927 91 

a decrease, compared with 1874, of $1,937,940.66. 

ricaltural exports to the United States the same year appear 

owing statements : 

Maracaibo $3,113,027 23 

I Puerto Cabello 958,530 82 

$4,071,558 06 

iMaracaibo 33,561 99 

Puerto Cabello 22,073 66 

» Maracaibo $13,030 29 

1 Puerto Cabello 30,^82 78 

44, 013 07 

Maracaibo 1,304 96 

I Puerto Cat)ello .u 190 51 

1,495 47 

1 4,172.702 23 

incipal articles of domestic exports to Venezuela for the year 
aneao, 1876, were: 

Talae. 
I export $3,424,278 

implements • 710 

..ng .' 6,128 

K)rter, cider, and wine 12,906 

>illiard tables and apparatus 4.309 

ipblets, maps, &lc 6,756 

c flour, 107,818 barrels ; corn, 46,377 bushels 788,696 

i brushes of all kinds 6,213 

.Uovr, and other, 199,431 pounds 28,665 

and parts of 45,544 

3,784 

kinds 2,218 

I manufactures of 6,909 

ope and twine of all kinds, 577,551 pounds 65,846 

id manufactures of 126,950 

micals, and medicines 110,825 

id stone ware and fancy articles 8,094 

lies, green, 1,582 bushels 10,028 

18 and glass ware 6,811 

Liver and manufactures of 616, 387 

manufactures of, and hops, 2,440 pounds : 5, 581 

>ns,) 2,422 

er and gutta-percha 1, 564 

laoufactures of 204, 563 

manufactures of 64,023 

Mkkom 2,658 
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Ytlw. 

Lamps $7,565 

Leather and mannfactnres of 13,19C 

Lime and cement 1,1(X 

Manures 63C 

Marble and stone, and manufactures 19,S7S 

Mosical instruments 4,16S 

N^aval stores ....••..............•••.-....«..-...•..•...........• . ..... 12* 1(K 

Mineraloils, refined, 5^4,162 gallons .'Ill-.'imi 62,731 

Animal oils, 1,660 galloES 2,00£ 

Ve^table oils, 4,674 gallons 4,27S 

Ordnance stores 55,751 

Paints and painters' colors 13,Gd^ 

Paintings, engravings, paper, and stationery 39,47! 

Perfumery 9,2IS 

Plated ware 4,005 

Printing presses and type ll,76f 

Provisions 467, 7S 

Quicksilver 2,12^ 

Scales and balances 7,59i 

Sewing-machines 68,20i 

fioai) .^ 17,131 

Spirits of turpentine 2,341 

Starch 1,48! 

Sugar and molasses 38,041 

Taflow 221.05( 

Tin and manufactures of 2,69! 

Tobacco and manufactures of, leaf, 81,412 pounds 82,8^ 

Trunks and valises 1,81 

Varnish 1,721 

Watches, wax, and wearing-apparel 3,59! 

Wood and its manufactures 109,59) 

Wool and its manufactures 1,98 

AU other 17,51i 



ECUADOR. 

The chief prodaction of Ecuador, cacao, has steadily increased ii 
qaantity since 1840. In 1874 the increase had amonnted to over 100,00( 
quintals, or nearly doubled, though its qualit]^ is not equal %o that ton 
Caraccas, Venezuela, which sells for nearly 'double, and the latter h 
inferior to that produced in Guatemala, though there the supply is s( 
limited as to be consumed at home. 

In 1874, 247,493 quintals were exported, of which 2,349 quintals came 
to the United States. 

The agricultural exports for five years, from 1870 to 1874, are shown in 
the following table, in quintals : 



Yean. 


Cacao. 


Cotton. 


Rice. 


Coffee. 


TlDt- 

rindfc 


1870 


S4a.l44 
17*2, 4-22 
187,233 
245, 9C9 
247, 493 


fi.QOd 
l,9?to 
3,537 
1,653 
4,371 


325 
9.462 
3,023 

437 
1,673 


2,964 
3,847 
6,304 
6,644 
11, XS 


4Sd 


871 


ti" 


1872 


S14 


1873 


i7l 


<874 


951 




_« 



It is shown that in 1874 the exportation of coflfee was nearly douMe 
•*^at of the year previous. 

The exportation of cotton has nearly quadrupled in the last year. 
I -jinf? the war in the United States the culture flourished, but baa 
since declined. Excellent lon^ staple can be produced, but the cost o( 
n>^or and transportation hinders the cultivation. The prodaction of 
^ifee has nearly doubled iv ^^»'* past year, and it promises to rival cacaOj 
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CONCLUSION. 

There are many investigations the results of which might appear here 

ire the resources of the Division adeqnate to the supply of necessary 
lata. Neither is the clerical force sufficient for the requisite office 
rork. 

Ansong these is one relative to the statistics of fruit-growing, the area 
n different species, the rate of yield and price obtained, preferred varie- 
ies in different parts of the country, and other important facts very 
ittle known. An immense collection of facts and estimates has been 
'eceived, condensed, and tabulated, but there are gaps to be filled and 
1 lents to verify, and scarcely anything in the national census, and 

111 slight exceptions in State enumerations, with which to make 
^mparison. Believing that approximate correctness should be reached, 
>efore publication, it is withheld for further elaboration and extension. 

There is also an important work commenced designed to show the 
liversity of systems and crops in the several States, the proportionate 

ca in each, and rate of production and comparative profit. We are 

n y able to present a fair idea of the relative area in a few principal 
'J, ij but it is exceedingly difficult to obtain accurate information of 
he minor crops, so various in kind and so fluctuating in area cultivated 
md quantity produced, and of which there is scarcely an attempt at 
x>mplete enumeration in a single State. Of course there must be some 
atitude in estimating what is never fully reported in any country, but 
;he difficulties in this country are peculiar, from the breadth of our do- 
nain, the wide range of latitude and elevation, and consequent variety 
)f production, including everything grown in temperate and subtropical 
climates. In the next volume something in this direction will probably 
>e presented. 

Another point of inquiry has been the changes in kind and volume of 
production, caused by westward emigration^ settlements of virgin tracts 
)f territory, depreciation of rate of yield by irrational modes of culture, 
ind the vsfrying measure of foreign demand for food products. The 
novementof iK)pulation westward across thecontinent has been oneof the 
Fonders of modern times. A single illustration will attest the industrial 
mportance of this hegira. Not only is the volume of wheat of to-day more 
:han threefold greater than twenty-eight years ago, but the vwrease of 
^at portion of it grown beyond the Mississippi is greater than the entire 
rrop of 1849. Five per cent, only was then produced west of the Missis- 
sippi; and in 1876, a year of comparative failure in the Northwest, it was 
(0 per cent. Dividing the country into three sections, the first including 
the Atlantic coast States, with Pennsylvania, and the Virginias to the 
Dhio Biver, and the second and third section separated by the Missis- 
sippi Kiver, we find more than half of the wheat grown in the first in 
184U, the percentages of each section changing rapidly, as follows : 



Section. 


1849. 


1859. 


1869. 


1876. 


AtlATitic COASt 


- -- 1. 


51.4 

4J.3 

5.3 


30.7 
54.6 
14.7 


ao 

49 
31 


19.6 


Central belt 


40.8 


jv^ini-MiaaiasiirDi belt 


39.6 









The first section has now a little more than one-third of its former 
proportion ; even the second, which was swept with so heavy a wave 
immigration in the first decennial period, exhibits a declining percent 
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vhile the third has eight times itB former promineiice, even in a year ot 
low prodactioD of Bpring wheat, and promises to make the proportion 
9 to 1 in 1ST7, or 45 per cent. A few jeara more will find a preponder- 
ating weight of wheat production beyond the " Father of Waters," 

Comparing relative qnantities rather than proportions of the crop, 
we find that the Atlantic coast has held its own, and little Diore; the 
central belt produces three times as much ; the trans-Mississippi belt, 
more than twenty times as mach. The figures are as follows : 
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That the wheat crop, with a smaller volome and a more active foreign 
demand, should muke so rapid extension is less strange than the nearly 
eqcal rate of acceleration of the immense volume of our great natnrgl 
crop, maize. With less than an increase of 100 per cent, in popolation, 
this crop has more than doubled. The quantity prodnoed has actoally 
decreased iu the Eitst, it has doubled in the Central States, and is KVBQ 
times as lar^e beyond the Mississippi. The proportions of tbe wbolt 
crop produced by the three sections are (nearly) as follows: 
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The East has declined continuously and hopelesaly ; the center hai 
held a determined struggle, yielding only inch by inch; the West bai 
trwl tho track of destiny with accelerated step. 

Tbeclericul force of the Division consists only of the Stntistidfm, twi 
assistants, and Ave other clerks employed in recording, tabalatiDg, &o 
Translatioiis of French and Gcimau form another Liranch of the pii 
marj' work iu the presentation of foreign statistics. What with direo 
tiou of this necessary drudgery and its revision when done, and not i 
little of actual participation iu it, there is little time left for philosophii 
deduction, the elucidation of great truths involved in the flgortw, auc 
the presentation iu clear and fitting terms of the whole aobjeot for thi 
instruction and guidance of the people. The two assistants, Measii 
•! ". Merrick and K. Purkiusou, have reudered essential aid in the worl 
compilation. 

/Viih an expression of regret that a greater progress of statistical in 
liry is debarred by limitation of fatdlitios, and a pardonable pride in 
whatever of beneficent acco'nplishmeut has been made under adverse 
.— nm-runpiis ♦l"'^ - Ti't 'f ■"Spef.tfnllv 'iibmitted. 

J. B. DODGB, 
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AGMCTJLTTJEB IN ITALY. 

The Department of Agriculture is indebted to the Secretary of State 
for a copy ot a dispatch from Hou. 0. G. Andrews, the minister of the 
CTnited States at Stockholm, on the subject of agricolture in Italy, based 
apon observations made by him in a recent visit to that country. Mr. 
Andrews's visit was specially to the valley of the Po, comprising the 
famous provinces of Piedmont and Lombardy, constituting one of the 
extensive areas of the wheat-production of the country, which, 
m account of its fertility, is called the " Kidney of Piedmont." Mr. 
^drews's dispatch, in addition to the valuable information it affords 
respecting the agriculture of Italy, contains some very entertaining 
sketches of the general character and peculiar habits of the farming 
[)opulation of the country. The following extracts will be found inter- 

Owing to the almost perfect flatness of the land in the valley of the Po, the general 

Spearance of the country would he somewhat monotonous were it not enlivened hy 
e beaatif al chain of the Alps ond their more distant towering summits. B)that 
rorin and Milan the range of mountains, as seen to the north, and always in winter 
)Overed with snow, does not seem to be many miles distant. The descent of their 
ower slopes by rail, in the early morning, and with so rapidly changing view, was 
rery interesting. There were many thin chestnut forests, but scarcely any other 

es. By the use of terraces, and stone- bottomed drains, every patch of land appeared 
«' be saved to husbandry that could possibly be cultivated. Bye appeared to be con- 

erably cultivated; end there were a^so many small vineyards. The dwellings wer« 

iuit« simplu At the time of my visit the ground in the whole valley of the Po was 

> tl^ free from scow, and oue could thus in winter obtain perhaps as correct an 

r^AUon of the capability of the soil as could be acquired in summer, because in 

ij r the view is much obstructed by the foliage of the many mulberry and willow 

«». On getting down into the level part of Piedmont, there were two features of 
w ! iculture wnich were dififereut from what is to be seen anywhere north of the 
U , first, that Indian corn is a leading crop ; and, second, the peculiar shape — tha 
ow oval ridges or beds — in which the ground is left when sown with wheat. At 
Mi.o time these wheat-Uelds, with their verdant winter growth, somewhat resembled 
iie well-hoed fields of sweet-potatoes as they appear in our Southern States, say in 
IngusD, or like one of our unplowed corn-fields run to grass. The com, whose low-oat 
(tnbble stiU remained, instead of being plauted in hil£, as in our Northern States, ap- 
Mared to have been bown in rather close rows, which had been sharply ridged by tha 
>low. These were features which struck me as approaching Turin. During the trip 
tO Foesano I had an opportunity to notice other peculiarities of the country. Ak 
i great deal of the land was in winter-wheat, and as all of the grat^s-lanri — except 
;hat upon which manure had lately been spread — appeared in an surnost spring garb, 
nnch of the surface was green. For the purpose of irrigation the land is traversed 
iy narrow channels of running water, 80 as to form fields of from two to six acres, 
yong either side of these channels are wiUow -trees, in some places a few feet, m 
>ther8 some rods, apart. They are a common feature of the conn > ry along the banks 
>f aU the ditches and canals. Their sprouts, which grow out from the tops of the 
trees, are sometimes used for making baskets ; but generally they are allowed to grow 
three years, and are then cat for fuel. In good soil a sprout grows to the length of 10 
feet the first year. The second year it will have grown to the length of 15 feet, and 
when cut the third year its diameter will be 3 inches. The trunks of the trees are 
straight, and from 15 to 20 feet in height. In many fields a^e also mnlberry-tre^'S in 
rows about a hundred yards apart. In the richest eoil they have a diameter of 2 feet, 
mdf like the willows, the tops of their trunks, from repeated cutting of the limbs, hava 
%u overgrown and knobbed appearance. The grape-vine^ were covered with corn- 
italks for protection from the frost. They are not here festooned upon the trees, as is 
the practice farther south, but are trained npon. poles, which in winter are stored for 
safety in the farm-yard. By the road-side were thorn-hedges, and occasionally some wild 
blackberry bushes, but no fences anywhere. I occasion^Iy saw men at work trimming 
the hedges and the willows, and that was the only farm-work which was being done. 
The haaling oat of manare, osoally done in winter, seemed to be finished. This, how* 

883 
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ever, was goiog on aotivoly near Vercoil. The carriage-loads, which are wioi^Aiiaw^if^^ 
and oxcelleDt, nave an elevation of a couple of feet above the a^oinini; fields. There ii 

geDerally ronning water on either side, and sometimes willow or poplar trees. Firm- 
0U8C8, with rather gloomy looking plastered walls and projecting eaves, were fn* 
qnently to bo seen, but very seldom any handsome villas or chateaos. The soil is com* 
posed of clay, mixed with loam, and, being moist, had a dark-brown color. 

Our little ozcnrsion to the homes of the fanners extended four miles, and wai 
favored with suDshiny weather. We seemed to be almost surroonded by the Alpt, 
which appeared to bo only a dozen miles distant, or at any rate so near that I oonld 
seo the glistening of their snowy sides in the sunlight. The prospect was interettisg 
in winter and must be charming in summer. I was struck with uie indication of so 
little I'jcal travel, considering we were in the neighborhood of a large town. Neither 
in goiug nor comiu;:: did we meet a single vehicle, and only one person^ I think, 
afoot. There waB the same frequency of willow and mulberry trees that I have befen 
mentioned. There appeared to be a farm-house to about every hundred aores. Ws 
visited several, and had an opportunity to see the farmers and their fiunilies at boms 
in their every -day droHS and employment. Their manners are oourteoos and friendly, 
neither obsequious nor familiar. I really could not see Uiat the men were mnoh em- 
ployed, but most of the women were spinning flax. The general appearance of tht 
premises was unattractive. It is, perhaps, owing to the fact that the uirmers are not 
owners of the ianns, but only rent them, that nothing is done for ornamentation or in 
the way of taste. The ground being flat about the houses, with little or no drainage, 
and no paved or graveled walks, and tbe suriJace being neither raked nor swept, bat 
half covered with straw, gives a sort of barn-yard aspect to the whole anrroondingi. 
In order to exclude the fowls, of which there are a good many at every farm-honae, 
the kitchen-garden is inclosed with twigs of irregular height, and, being sm&Ll and pen- 
like, rather mars than ornaments the view. A pile of brush was pointed out as the 
only wood for fael. Occasionally there are some fruit-trees in the vicinity. As two or 
three forty-acre farms may be supplied with one set of buildings, there are of conne 
many farming implements and some carts and wagons, and these are generally well 
sheltered in the diilerent sheds. A i>eculiarity of the dwellings is thac they adjoin, 
and are under the same roof with the bam or stable. They are plainly, but rather 
massively, built of brick, two stories high, the walls plastered on the outside, and of a 
light color. The upper story, which is reached by outside stairs, is f):«qnently reserved 
for the family of the proprietor, in case they should wish to come for a few days in the 
summer. Not uncommonly some of the upper rooms are used for storing srain. The 
kitchen adjoins the stable, there being a bnck wall between and a door. The ceiling, 
as well as the walls of the btable, is ofbrick, being massively arched over, and aboot) 
feet hi^lk. The windows of the stables have four moderate sized panes, with iron ban 
outside. The loft for hay over the stable is opeu toward the yard, and brick pillars 
ext-end up from the stable wall to support the roof, which projects over a good deal, 
and atlbnls ebclter to com-foddcr and other things t^hich may be placed nndemeath. 

Ik is the custom of the country for the farming people in winter to live in the stable 
with the cattle f ;r the animal warmth, and in entering the dwellings we, as a matter 
of course, wcrciirst taken into the stable. As I took particular notice of a stable which 
was rather more crowded than the others, and where, close by the cows, a chair was 
kir.dly oUereil nio by the wife of one of the farmers, I will try and give a description 
of it>. Thougii on entering the sight was extremely novel, ytt what most impressed 
mo was tho heated and stifled atmosphere, as was the case indeed in all of the stables. 
The temperature must have been as high as 70^ Fahr., and it immediately occurred to 
me whether or not mauy of the cattle epidemics and diseases have uos originated from 
such high and bad temperature in stables. At this farm were three families ; that of the 
father and pnnci])al farmer, who occupied quarters in the dwelling proper, and those of 
two of hi^i uons, who lodged in the stable. On the left, as we went m from tbe yard, the 
wives (jf the two brothers were sitting m a corner of the stable, near the kitchen door 
and a window, at work, with their infants in cradles by their sides, and there was a 
chilr. runnii'g about. Near thorn was a double bed, and betweea the bed and the door 
ve entered by was a lar^o crib for receiving the hay from tho loft. On the right of 
.he dor was anorb t d()ui)lo b:^, and then farther to the right, on tho same aide, were 
•^Vcfiil lar^u iMul Lxt calves I'mm six to twelve months old, and at the farther end of 
He stable was a pen containin;; eight largo black fat hogs. On the opposite aide fhnn 

lich we entered were a. dozen or more of cows, and in one comer a more. The cattle 
-ere all tied. No especial pains appear to bo taken to keep the stable tidy. It 
appeared like any ordinal y l'ariner\s stable. The kitchens usually have large open 
'^0,-places, and, like moKl of the basement rooms, brick floors of dingy color. A plain 
uole in the center, a wood-box in the comer, a sort of stone raugo for cooking near 
he flrc-placo, a dresser with plates and other crockery standing on the ahelvea. and a 
ipboard beneath, soir'^ old-fjshioncd wardrobes against tho walls, compriBethe fiir* 

ture of tho ki^^^ke^* In none of these farm-houbcs did I see a newspaper or a booik| 
-\* '^ T »v»*"'>r«>^. M.y, *. n'>*- of *iov"^r» >^ plout of any kiudi 
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At another example of the way animal warmth is ayaiied of, I would ijieDtion that 
in a stable I visited Dear Verceil, which was quite clean and had no cattle, there were 
fifteen women sitting tidilj dressed and spinning flax. I at first thought they were 
haying a party, but was told they had come together to keep warm. This was at the 
extensiYO wheat, dairy, and rice farm skillfully carried on by Mr. Malinyomi, and where^ 
too, I had the pleasure of seeing a school taught by a woman. At that farm thirty 
ftooilies are employed ; and most of the buildings, fronting upon and inclosiug a large 
yard, are the remnants of a feudal castle. 

There is nothing peculiar in the appearance and dress of the farming people. That 
of the women is respectable and simple. The small farmers and their hired labor- 
ers, where they have jmy, dress cheaply and alike. They do^not wear the blue cot- 
ton blouse or frock, so common in Southern Italy, in France, and in Switzerland ; but 
instead, when going to town, or on particular occasions, a cotton satinet jacket of light- 
broym color. Their every-day dress in winter consists of a coarse knit shirt of wool, 
or wool mixed with cotton-shirts, with calico cuffs to the sleeyes four or five inches 
wide, and under that a plain cotton shirt, a woolen vest, hemp draws, blue cotton 
trousers, leather shoes with thick wooden soles, an ordinary felt hat, and a colored 
cotton handerchief about the neck. 

The diet of the farming workmen in the country about Fossano was stated to be as 
follows : In the momingj a piece of bread, with a bit of garlic or onion ; at 11 a. m. plain 
Indian corn-meal pudding, boiled, with perhaps enough preseryed grapes or fruit to 
flavor it ; and for supper, vegetable soup, either of cabbage or beans, and some bread, 
occasionaUy a little wine of the country. At harvest -time, salad and oil form a part of 
the diet. It is considered that a workman consumes four pounds of bread per day. 
A farmer in fair circumstances kills every year a fat hog weighing, say, 300 pounds, of 
which a quarter is reserved for family use, the fat part being s^ted, the lean made 
into sausages, and the lard saved for wheel-oil. 

In the neighl}orhood of Verceil, one of the principal rice districts, breakfast, before 8 
o'clock, consLBts of corn-bread, though sometimes made of rice and rye-mesJ, with a 
piece of cheese, and sometimes coffee, which is becoming popular with the working 
class. Dinner at 12, of rice-soup, containing beans or cabbage, and bread ; sometimes a 
piece of sausage or fried eggs ; after sundown, supper of boiled corn-moal pudding or 
porridge. 

Around Milan the breakfast, taken at 9 a. m., consists of bread of mixed wheat and 
com and porridge of corn-meal. At noon, soup of rice, beans, and pork, with bread; 
alter sunset and the work is done, supper, the same as the breakfast. In the best in- 
stances one gets meat or poultry once a week, and some wine on Sunday, sometimes 



The wages of farm-workmen near Milan are nominally (at the farm I visited) 1 franc 
and 14 centimes per day, but as they were furnished with soup once a day and a per- 
centage on the crops, the whole pay is considered equivalent to 2i francs a day in 
summer ; in winter 2 francs a day. About Verceil the wages at harvest-time are 3 
francs a day, in winter 1 franc a day, and average 1^ francs per day. GeneraUy in 
Piedmont wages vary from a franc and a half to 3 francs a day, according to the season. 
I was informed in Lombardy that as a rule the laborers do not lay up anything ; that 
there were no unions or aid societies in the country, thoogh such exist in the towns. 

With respect to ownership, taxes, &o., I would remark that in Piedmont there are 
many peasants who own from one to two acres of land, and sometimes up to ten acres ; 
but the greater part of the soil is owned by large proprietors. 1 was told that no land 
is exempt from taxation, though considerable is owned by religious bodies. There are 
eighteen classes of land, of which the best is taxed, including state, provincial, and 
local taxes, 30 francs per acre, and the poorest 6 francs per acre. Wild or pasture land 
is taxed 3 or 4 francs an acre. As a general rule, in both provinces, the proprietor does 
not cultivate the land himself, but lets it out to a farmer, receiving from the latter 
half the crop sA rent. The farmer furnishes everything except one-third of the seed. 
However, the terms of the contract must often depend on the quality of the soil. 
There is no trouble in dividing the crop, although many proprietors imagine they do 
not get their full half. They realize, on an ayerage, an income from their lands of 
scarcely 4 per cent. 

The system of cidtureandof rotation of crops is not everywhere the same in the valley 
of the Po. The most fertile land is never left in fallow. Above Turin the rotation is 
usually Indian com one year, then wffeat two years, followed with clover one- year. 
Around Milan the rotation is, first, white bearded wheat, sown in November, with 
clover sown the following February. The wheat is harvested in Jtily : the next month 
some clover is cut, and then cattle are allowed to feed in the field. The second year 
four crops of clover are cut, the land having been periodically overflowed. In the 
succeeding winter the ground is manured, and clover is cut the third year. The fourth 
year the ground is plowed once, harrowed four times, sown with hemp in March, and 
loUed. The hemp is cut in June, during which month the ground is again plowed 
cnce, harrowed once, and planted with Indian oonii which is harvested in October, 
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The croDnd ifl then plowed a^n, harrowed imoe, Bown in November wlfh whMl, 
which U harrowed in. The eoil abont Milan is easy to work, only one pair of oxen 
beinff required to draw the plow, while toward Mantua, on account of the BtiffiMaof 
the clay, fiv«) pairs are reqaired. 

In tliH rich rice distrin of Veroeil a throe-years^ oonrae ia the more oommon, hat the 
best cultivators, iiiclndiD/r Mr. Malinvemi, follow a eix-yeare' rotation, as fbllowi: 
First year, wheat, (w^iich was sown the preceding October, after the haxreet of noe, 
ftiiii after deep culture aiul maQorins at the rate of one cwt. of guano per acre.) Closer 
he.viDt; been fiowu in the wheat in the spring, a fair crop of this ia out in Augnet, after 
the whe»i crop. Second year, the clover is liberally manured, irrigated, and cut three 
times. I'hird year, Indian corn manured with guano. Fourth, fifch^ and nixth yem, 
rice. The rice-tields are inundated fiye months. There is a depth of 4 inches of water 
till the ^rain is np, then the quantity of water ia lessened. Some eorta of rice giow to 
a heiirht of 4 feet, others lees. Ii costs 20,000 irancs a year to supply » rioe-ianaof 
600 acres with water. The rice-crop is gathered in September, the harvest sonetinM 
runuing into October. 

In the country above Turin it is a practice to plow twice after a crop of wheat— ones 
at the time of ma:juring and again at the time of sowing— end but once alter a erop 
of Indian corn. In preparing the soil for hemp, it is usual there in the autumn to cover the 
ground with heaps of stubble and brush, in such number as 300 heaps to an acre, aod to 
bum them slowly; This is called half manuring. In sprirg some manure ia added, thi 
ground plowe<l, and the hemp sown in April, ionong the smaller fanners on hilly lasd 
the rotation is: wheat two years, manured each year with stable-manure} thetUid 
year, rye, with clovei to a part of it. Timothy is not used in the Po Valley. 

I have before referrtsd to the peculiar rigid appearance of the whaat-fialda. Tbk 
formation comes from a plowing with a view to draining. The furrows aro tuned K 
that with the subsequent harrowing and use of a wooden smoother the ground Is M 
in oval ridges or beds a foot high, and from 2 to 3 feet wide. The ditoh between ii 
scarcely wide enongh to place the foot. What is strikmg about the ridges is their re 
markable regularity and precision. Occasionally, however, and apparently on th 
better-cultivated farms, the drains are in some cases 10 feet, in others 30 feet, ^art- 
the plowing in such case being done as in the country north of the Alps. 

In selecting seed-wheat the more careful farmers sift it in three dineEcnt slfliT8i^ n 
serving for s^ed the medium-sized and heaviest grains. This is done at the time c 
thrashing. As a prevention against insects, the seed ia washed in lime-water Just belbr 
sowing, which is usually broadcast. Only a few of the rich people as yet use aowini 
machines. Indeed, it would not be practicable to use them on fields ridged as abor 
deRcribed. 

The wheat is hervested in the last half of June, and is all reaped by hand. Itstand 
in the fields in sheafs four days, is then brought and piled under a ahed. and too 
thrashed. ' Thrashing-machines are being introduced, yet the usuid way of tlmshin 
is by cattle drawing a heavy roller over the wheat on the ground at the fann-yai^ 
The yield varies from 17 to 30 busheh) per acre. 

The accidents to which the wheat-crop is liable are principally hail-storma. Thei 
destroy the wheat-crop about once every ten years, and near Torin as often as one 
every five years. In such case, " forty-day " Indian com is planted, or millet is sowi 
though millett is getting out of use. There are companies lor insuring against injur 
to crops by hail-storms. Kiist, sometimes called mildew or blight, may occur once i 
the course or ten years. A small, yellow, glazed worm, about an inch in length, ooa 
sionally destroys, Hay, two acres out of one hundred by eating the seed. Tnia worn 
'* jebuB,*' cliangiis its form and returns after three years. 

I was aoHured that the Ix Ht wheat-cnlturo in Italy is in the vicinity of Paima; ah 
that it iH iu DO province the practice to hoe the wheat, as was the custom in the d 
Roman Kepnblic, and H9 is the practice still in Japan. 

Owing to the advantages of the system of irrigation called ^aroifa, and the piofii 

of the dairy, half the land in the neighborhood of Milan is continually in grass. 

the iHt day of l<'el)ruary la^t I saw, on a farm two niiJes from that city, men mowia 

grass which was about a foot high, and which wm beuig carted to the stable and fie 

to the cows fresh. Nine crops of gratis are cut from the samo ground in a year I Thi 

lystf m of overliowin<;, bv which each results are obtained, aud which has contribute 

10 much to the wealtli donotod by such splendid cities as Turin and Milan, has been i 

HBO in the valley of tiie ]*o ever since the art Was brought by the Crusaders from th 

^ast. A thorough nysteni of overliow exista for a radius of about 10 miles sonthwsr 

and castwap] of Milan. I visited the stable and dHiry-rfX)nui of this farm. There wei 

^'»veniy-four unk-h-cows, all of Swiss breed, which were fed with fieah grass twic 

•id with hfiy once a day. The men tending the cows and having care of the mil 

-ore nothing but sandals, and a garment around the middle or the body, such i 

uii^ht answer for swimmers. The brick floors of the cheese and milk rooms were n« 

*^ the strictcHt order as to cleanliness. The large copper kettles for heating the mil 

««^re, b^ -^v< r, well polished. The cheeses are sold in Milan for 3 fhmma lulogranL 

"»^>i4 .. » trf bArii itjiif .Ha inr|rA F" viae hrecd of COWS IS used foT the daisy, the nativ 
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Italian breed is nsed for beelL This latter race is of a li^i-brown oream-oolor, and la 
Tery dooUe. The cows of this breed are yoked and worked. They give only milk 
cnoaeh for the nurture of their calvee, wnioh are allowed to take milk for several 
months and till they are fit for large veaL I was told that Teal fattened on milk of 
cows fed on ovcrllowed grass is not of so clear color and does not bring so high a prioe 
as that produced from natural grass. 

I do not deem it my place to draw conclusions or to offer criticism with respect to 
the social and eoonomio bearing of the facts, and matters above stated. While they 
disclose some things contrary to our American notions, they also show two great merits 
in Italian agriculture : One is, that the Italians have the most complete system of irri- 
gation in Europe, if not in the world ; the other is, that they do not, in Northern Italy 
at least, let the soil degenerate. 

AGBICrDLTUBB OP SPAIN. 

In a letter from the legation of the (Jnited States at Madrid, nnder 
date of March 28, 1877, the minister plenipotentiary of the United States, 
Hon. Caleb Gushing, writes to Hon. William M. Evarts, Secretary of 
State, concerning the agricnltore of that coantry, as follows : 

Sir: It has been my i)urpoBe for some time to communicate to you my impression 
of the agriculture of Spain, and its productions, as compared with those of the United 
States ; and I avail myself of a penod of comparative leisure to perform this duty. 

Although, as a general rule, the climate of Spain is warmer and drier than that of 
the United States, yet the inequalities of its surface enable it to produce analogous or 
identical objects in one part or another of the peninsula. 

The northern proviuoes of Galicia, Asturias, Vizcaya, Alava, Guipuzcoa, Navarre, 
and parts of Aragon and Catalona are more or less mountainous, and with sufficient 
rain to be well wooded, and to produce all the crops of the temperate zone, including 
as fruits apples, pears, and peaches, as well as grapes and maize, wheat and other 
cereal grains. They also raise many neat-cattle, being able to contribute to the sup- 
plyof England. 

The eastern and southern provinces possess a semi-tropical climate, and produce, 
especially on irrigated lands, oranges, lemons, figs, rice, carobs, silk, cotton, sugar, and 
especially grapes for consumption as fruit or for the fabrication of wine and brandy. 

The central provinces, by reason of their elevation and their comparative aridity, 
have a more limited range of production, chiefly wheat, oats, beans, garbanzos, and 

Sotatoes, with some pasturage, the wheat being quite equal to the best of the United 
tates. In these provinces, also, the grape nourishes, producing excellent wines, 
largely consumed in the country, but entering less into exportation than the winea of 
the sonthern and eastern provinces. 

Of trees, in addition to the fruit-trees already mentioned, the most prevalent are the 
olive and the cork-oak, which spread over a large part of the country, and, with fruits, 
wines, and wheat, compose the most available objects of agricultural exportation to 
other parts of Europe and to America. 

The domesticated animals, including birds, are substantially the same as ours, but 
with difference in use and distribution. Oxen and horses are used for draught, but 
more largely and universally mules and asses. 

Sheep extensively, and, to a certain degree, goats, are among the staple productions 
of the central provinces. I observe that the milk of goats and sheep, and even of asses, 
as well as of cows, enters considerably into consumption at Madrid. 

In the methods of culture in Spain, nothing has occurred to me to recommend for 
adoption in the United States. On the contrary, in the use of machinery, and in the 
scientific relations of agriculture^ we are already in advance of Spain. Nor does Spain 

S reduce many objects of cultivation which are not abundantly proiluced in the United 
tates. Several of these exceptional objects, however, merit consideration. They are : 

1. The olive-tree, (Olea Europcea.) This tree is commercially valuable for its fruit, 
and even for its wood, and although the dampneHS and variableness of temperature in 
parts of our country may not b^ favorable to its growth; still it might flourish in 
many parts of Xhe Southern and Western States. 

2. The cork-oak, (Qaercua 8uber») This tree possesses great permanent commercial 
value, while the production at present is chiofly confined to Spain and Northern AMca. 
It deserves trial in the drier regions of tbe United States. 

3. Aigarroba, Carob tree, {Ceratoma siliqua.) Tbe long succulent pods of this tree 
are not withoni value as forage. 

4. The garbanzOf chick-pea, ( Cicer arictinum,) is of the pea family, but larger and more 
nutritious than the ordinary pea. It is very widely cultivated, is very cheap, and aa 
an article of food it is, perluips, more extensively used in this coimtry than any other 
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Tegetable production except i^beAt. For its productiveness and its intrinsio valae, it 
well deserves trial in the United States. 

5. There is a variety of capfiicum, called pimento dulce, sweet pepper, which fiffurw 
mnch among the minor objects of seKSoninj; for the table, and would find favor if 
cultivated by our market-gardners. # 

6. Esparto, {Stipa ienadssima.) This ])lant grows abundantly in the Mediterranean 
provinces, in situations where almost nothing else will grow. Its fiber, of great 
tenacity, is in universal employment lor the fabrication of mats, fioor-coveriDgs, cord- 
age, sandals, baskets, and other objects of domestic use. The floor-coverings made of 
it, found in every house in Spain, are cheaper and bettor than those which we import 
in such great quantities from the East Indies. 

These observations, cursory as tbey are, will siiHico to call attention to some of the 
objects of agricultural industry, which, while common in Spain, are little, if at all, 
cnltivated in the United States. 

I have the honor to be, very respectfully, your pbedient servant, 

C. CUSHIKQ 



JUTE-CULTURE. 



By Professor S. Waterhouse, 
Washington UniversiUj, Saint L<mia, Midsouri, 



ommendations of the Department of Agriculture first attracted 
:ion to this fiber, and the personal observations of a revisit to 
e only confirmed my sense of its national importance. 
LS been cultivated in India for hundreds of years, but it is only 
e last half century that it has entered largely into the com- 
1 industries of foreign nations. In the culture of jute, a warm, 
mate is essential to success ; but the physical characteristics 
ISiin which the plant flourishes greatly vary. It thrives with 
: equal luxuriance upon highlands or aiiuvial bottoms. It will 
n comparatively dry uplands or in flooded valleys. But it pre- 
^b, moist, sandy loam. Alluvial mold, in which there is a 
[mixture of sand, is favorable to its growth ; but a very dry 
sandy soil is not adapted to this tillage, 
ad intended for this crop is usually broken up in the fall. 
wearied industry, the natives plow the land over and over 
I some instances as many as twenty times — until the soil haa 
oughly pulverized, deeply exposed to sun and air, and richly 
The seed is sown broadcast, from 20 to 30 x^ounds to the acre. 
no of sowing varies with the conditions of soil and climate, 
rtheastern provinces of Bengal, where nearly all of the jute of 
raised, the seed is sown in February, March^ and April. In 
ity of Calcutta, the seed is often planted as late as July. 
3S two crops are raised in a season, but this is too exhausting 
1. After the jute has come up, it is carefully thinned and then 
out much further tillage, to ripen. It matures in twelve or 
3eks. The^plant sometimes grows to the height of 20 feet, but 
gQ height fs 10 or 12 feet, and the diameter of the butts varies 
' an inch to an inch and a half. One variety which is exten- 
Itivated has a smooth white bark and wide-spreading branches. 
)rthern provinces of Bengal, the average yield is from 2,000 to 
inds an acre ; in the neighborhood of Calculta, it is from 500 to 
mds. In the north of the Bengal Presidency, the quantity of 
ed per acre is 1,000 or 1,100 pounds; in the south, it is 1,400 or 
luds. The jute is cut while the plant is in flower, because the 
Jen more glossy and less woody. The seed ripens one month 
rerage, and the fiber has then become so woody as to lose much 
nmercial value. After cutting, the jute is usually kept two or 
s, till the leaves fall ofi*, and then it is immersed in water. The 
submersion varies, according to the temperature and character 
Iter, from three or four days to a month. The methods of steep- 
iced by the natives are various. The fiber prepared u clear 
water is strong, white, and glossy; the process, howevei, lasts 
al weeks. But when the jute is soaked in stagnant water, 
the disintegration is usually eflected within ten days, yet the 
pt to be weaker and more discolored. But in either case the 
A 2B& 
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action of the water is to loosen the fibrous bark from the woody stalk. 
The natives test the jate from day to day, and when they find that tlie 
bark is ready for removal, they enter the water and withdraw the sterna 
by a SQCcessioD of jerks. Their reason for effecting this separation in 
the water is that the soft and even pressure of the fluid prevents the 
rupture of the fibers. After its removal the inner bark is stripped rf 
its rind, freed from all woody adhssions, thoroughly washed, and imme- 
diately dried. It then readily separates into minute fibers, and is ready 
for the market or for domestic spinning. 

In the provinces where jute is raised the distaff is in every hovel 
The jMohammedans, deterred by some religious scruple, restrict them- 
selves to the manufacture of cotton ; but all Hindoos of the indoB- 
trial classes, robust men, in the intervals of other employments; chiidien, 
too young for severer tasks ; the aged, too infirm for hard work ; invalids, 
incapable of active exertion ; and even the despised Hindoo widow, 
whose social degradation and misery powerfully appeal to the sympa- 
thies of Christendom for relief, engage in the spinning and weaving of 
jute. The manufacture of this staple, utilizing the leisure hoars of the 
strong and the dexterous handicraft of the weak, affords oiicapation to 
the myriads ; but wages are so extremely lo\^ and the competition of 
industries so limited, that jute-yarn and gunny-cloth can be pnrohased 
almost as cheaply as an eipial weight of the crude materiaL "So por- 
tion of this substance is wasted. The leaves and ashes are ased for ma- 
nure, the stalks for baskets and fuel, the seed for oil and oil-cake, the 
roots for fuel and paper, and the silky floss which escapes from the flboa 
in the process of manufacture is wrought into hats. 

Till recently the government of India has never fostered the caltivar 
tion of jute; but without its patronage this industry has, within the 
last half century, risen to a worldwide importance. In 1828 the total 
foreign sale of jute was less than 40,000 pounds, worth |300. Now^ Cal- 
cutta, which is the great point of distribution, exports immense qoaa- 
tities of this staple to Bombay, Madras, Ceylon, Burmah, Singapore, 
Penang, Java, Australia, Brazil, the west coast of (South America, France, 
Great Britain, and the United States. Only about one-foarth of the 
crop is reserved for domestic consumption. According to the fashion of 
the different countries, pepper, coffee, sugar, rice, cotton, soda, lime, the 
matte and i*egulus of the precious metals, and many other articles ol 
commerce, go to market in a dress made of gunny cloth. 

The statistics of the development of the jute-culture in India are im- 
pressive and suggestive. In 1862, India exported 10,000,000 poonds of 
fiber and rope and 300,000,000 yards of gunny-cloth. In IftBS, Great Brit- 
ain employed more than 30,000 spindles in spinning 80,000,000 pounds d 
Indian jute. Ilecently this staple has risen to the dignity of thefonrlh 
place in the exports of India ; only cotton, opium, and rice exceed it in 
3ommercial importance. Some of the Indian factories are immense. 
There is an establish m cut at Baruagpoor, near Calcutta, which empl(^ 
nore than 4,500 workmen and annually manufactures more thw 
^0,000,000 pounds of jute. In 1872, the total exportation of Indian jute 
vas 700,000,000 pounds, of which Great Britain received upward of 
<05,000,000 pounds, in the same year more than 900,000 acres were 
devoted to the cultivation of jute in India ; and in the thirteen provinoes 
n which jute is ])rincipally raised, ou*^, of a iK)pulation of 15,725,000, 
nore t>^au 1,350.000 were wholly cr partially engaged in this occupation. 
'^'^Qi: iirures conclusively show the vast magnitude and importance of 
. ,..v'^vT to India. Other statistics will illustrate the value of this 
• -> •■ -wo' !»*• \\r- nji.niifi>«tnrin£f (jommuuity. 
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Nearly bidf a oentairago 8ome sfigadoiui Sootohmon ennffed In the 
lanufactnre of jate. Their hamble experiment has dereloped into a 
Qcoefis that has enriched Scotland and promoted the commerce of the 
rorld. 

At first many difficnlties arrested their progress. Mnch of the fiber 
ras discolored by the tannic acid of the bark throngh improx)er methods 
f preparation ; and it was only after years of persistent effort that a 
nccessfnl process of bleaching was discovered. 

Again, the fiber stubbornly resisted the action of dye-stnflls, and oyer 
his difficulty chemical science has yet only partially triumphed. Jut^ 
an now be dyed, but the colors are not fast. Still the variety of tints 
low imparted to jute permits it to be combined with other materifUs in 
)heap imitation of many valuable fabrics. 

Jute is mixed with cotton, linen, and silk. It is a materisd i^art of 

trilled stair-carpeting and low-priced broadcloth. In combination with 

- textiles, it imitates the gloss of Irish linen, the luster of French 

K, the beauty of Turkish rugs, and the splendor of Axminster, Kid- 

minster, Brussels, and Venetian carpets. Single or mixed, it enters 

uio the manufacture of a thousand articles of commerce. In 1872, there 

tre in Dundee about one hundred jute-mills, employing upward of 

,000 workmen, and manufacturing more than 180,000,000 pounds of 

ce annually. In the same year nearly 60,000,000 gunny-bags— most 

which were made in Dundee — were exported from Great Britain. Of 
300,000,000 pounds of jute that were manufactnred in the United 

ngdi in 1876, 200,000,000 pounds were woven in the mills of Dun- 

j«e. 1 I annual value of the flax, hemp, and jute manufactured in 

» e low 115,000,000. The jute factories of Dundee have created 

tug city, g^ven employment to thousands of workmen, diffused 

pr p«riLy throughout a large community, promoted the commerce of 

3c i in the importation of the raw material and the exi)ortation of 

ifactured product, and facilitated the movement of the cotton 

I g crops of the world. 

f^ai nas been so successfully accomplished in Dundee can be dona 

th a still grander success in the United States. 

We not only can spin and weave the fiber, but we can also raise it 

We not only can derive the profits of making the fabrics, but we can 
enrich ourselves by the twofold economies of the growth and man- 
e of the staple. 

u T the auspices of the Department of Agriculture, experiments in 
the iiunre of jute have been successfully tried in South Carolina, Florida, 
Gtooi a, Louisiana^ and Texas. These trials conclusively established 

I ki : that, wherever in the Southern States there is a hot, damp cli- 

.te, and a moist soil of sandy clay or alluvial mold, jute can be prof- 
I >ly raised. It is probable that mnch of the land now devoted to the 
growth of cotton, rice, and sugar-cane would yield larger returns if 
applied to the culture of jute. The plant matures in this country in 
ftboot the same time that it does in India. The April plantings were 
3ut in July, and the June plantings were cut in September. Some of 
the stalks reached the height of 15 feet, and in some instances the fiber 
was, according to the judgment of experts, superior in streugtu to that 
3f India. 

The yield was in several cases at the tateof 3,500 pounds to ibe acre. 

I facts, so familiar to the Department of Agriculture are here 

t ed for the inlbrmation of those who have not seen the results of 

periments inaugurated by it. The trials that have been made 
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Btrengthen hope into an assurance that jate can be successfolly colti' 
vated in the Gulf States and in Soathem California. 

Hie conditions of soil and climate and the practical tests of experi- 
ment are here so favorable as serionsly to alarm the government oi 
India. The official report of an Indian commission appointed by the 
state has expressed a grave apprehension of American competition h 
the culture of jute. 

It is to be hoped that the enterprise of the South will prove that ttiii 
apprehension was well grounded. 

The economic importance of this culture to the United States is incal 
culable. 

No country in the world is capable of deriving so vast a benefit fioo 
this industry as our own. The magnitude of our grain and cotton crop 
is unparalleled in other lands. 

In 1870 the quantity of cereals and vegetables produced in the XJnitei 
States, and requiring to be sacked before they could be sent to markd 
was largely more than 1,500,000,000 bushels. Ultimately tiiis vast mu 
was handled in bulk by elevatoi^, barges, canal-boats, railroads, ani 
steamships; but before it could be brought from the various points c 
production to these facilities of transportation it had to be inclosed ii 
bags. If it were necessary to renew these bags every year, it wool 
now cost the United States 1100,000,000 annually for its grain, potaf 
and potato sacks. This calculation is based upon the assumption tha 
all the bags are made of jute. If the material were cotton, flax, € 
hemp, the expense would be still greater. But as the sacks last seven 
years, the annual cost is not probably one-fifth of the above aggregati 
In 1876, the cotton-crop of the United States was about 4,600,000 bala 
and at the ruling rates the cost of the gunny-cloth in which tiiis cotto 
was sent to market was not less than $3,900,000. 

Unlike the grain-sacks, the jute baling cannot be used a second tinM 
and therefore a wholly fresh supply is necessary every year. Oar natii 
production of fibers* is greatly inadequate to meet the demand. I 
1868, the United States paid $23,000,000 for imported flax, hemp, an 
jute. In 1870, the cost of imported fibers was more than $^,000,000 1 
gold. The quantity of jute alone impqjrted in 1870 was upwud t 
19,000,000 pounds. Yet these figures, although large, but imperfect! 
indicate the demand which there would be for jute it it were a domest 
production. The cheaper fiber would, of course, be substituted for tl 
more costly wherever it was possible, and accordingly jute, in cons 
quence of its comparative inexpensiveness, would supplant hemp an 
llax in the manuiacture of carpets and many other fabrics. For baggin 
and cotton^baling, jute has already almost entirely superseded the m 
of the other fibers. But possibly it will be IdUnd better, in order moi 
fully to meet the varying needs of commerce, to interweave jute wil 
cotton, fiax, and hemp ; and in that event the introduction of jut 
instead of depressing, would stimulate the culture of these fibers. Bi 
the vast need of our country for grain-sacks, cotton-bale covers, and 
cheap warp for a woof of other textile materials will create a corr 
«poudin^y vast demand for home-grown jute. It will indicate alack < 
southern enterprise if American jute does not yet rise to a textile in 
^"tanco second only to that of American cotton. 

(^TnrpMfore the agriculture of the South has been restricted to the pr 

X.CW. JL a very few staples. This narrow limitation of soathei 

•dustij is an essentially false policy. The South has made the grai 
iii^afaL"^ of confining its activities almost exclusively to one porsoi 
^n> .. »onntrT '»an ''^aifzA itn hi jnrb<H8t Qossibilitiesof material gioatiiei 
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J following a single employment. The nrgent need of the South to- 

ky is a wide range of industries. It ought to superadd manufactures 

I a larger variety of agricultural productions. Then the competition 

' the different occupations would impart activity to business, give more 

nployment to labor, create better local markets, raise the price of agri- 

iltural and manufactured products, increasing the profits of workmen, 

iters, and manufacturers, and promote the well-being of the entire 

anity. 

J > introduction of the growth and manufacture of jute presents a 

K portunity for divers&ying the industries of the Southern States. 

[ J, ) tsxperiments which have been already tried in the South are a safe 

e, then the profits of jute-culture would amply reward the American 

iter. 

ja^ccording to the estimates of practical experience, jute-butts can be 

produced in the United States for 3 cents a pound in currency, and the 

ifte fiber for 8 cents. The average price of Indian butts in this country 

ft 3 or 4 cents a pound in gold, and the fine yarn is worth 8 or 10 cents 

pound in gold. Nor is the difiference between the cost of Indian and 

American jute the only source of profit. 

There is a relative economy in the cultivation of this plant. Accord- 

: to southern testimony, it is four times as productive as cotton or flax, 

I le at the same time it takes not more than one-tenth as much labor 

^ : ise it In the manufacture of hemp and flax there is a loss of 15 or 

^ cent, of the material, while the loss in working jute is only about 

r cent. In our markets jate-bags are worth from ^ to ^ a cent a 

1 ore than flax-bags. Hemp rots much quicker than jute does. 

J Bu ior cheapness and durability of jute are rapidly displacing 

2 nemp in low-priced manufactures. 

T -e are also important incidental advantages of this tillage. The 
rii ous, luxuriant growth of the jute almost exterminates weeds from 
I » in which it is sown, while the bitterness of its juice repels the 
\ of insects. It has been found that cotton-fields surrounded by 
of iute were exempt from the depredations of the caterpillar, while 
\T% d fields in the same neighborhood suffered from its ravages. 
x )fits of the domestic manufacture of jute are not unworthy of 

Q t <n of capitalists. EigM)een hundred and seventy was a year 
oi cepi/ionally high prices. In that year the profit on the home manu- 
ire of 19,000,000 pounds of jute was more than $2,000,000. Of jute 
ni , butts, and rejections,* the total consumption in t^e CTnited States 
in last three years was over 300,000,000 pounds. Ait present, the 
\ cost of jute- butts, delivered in Saint Louis, is 3 or 3^ cents, gold, 
•and, and the ruling rate of the jute-baling inanuflactured in this 
I Y IS now 12^ cents a yard in currency. From these data practical 
HI 11 be able to form just estimates of the cost and profits of this 
ttacture. Imported gunny-cloth, generally of an inferior quality, 
commands an average price of 9 or 10 cents a yard in currency ) 
I l^agging, although somewhat more expensive, is, in conse- 

quence oi Its better quality and make, usually preferred. The home 
manufacture of jote-baling has already become an important industry. 
In 1876 the mills of Saint Louis alone manufactured 6,000,000 yards of 
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* These are teohnical terms. In the lao^nage of trade, '' jnte-bntts " are sections, 12 
or 15 inciieB in lengtk, of the lower end ofthe plant. These coarSer portions are made 
into heavy baling and bagging. The *' fiber'' is the long silky yam, which is woven 
into finer fiibrica^ and the ^ rejections '' are parts of the '* fiber,'' whidi, in consequence 
of beini^ staine^tangled, or woody, are nnfit for delicate manmkctnres. *' Rejections " 
m commonly worked np with tne butts. 
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jate-bagp^iii^. The domestic growth of jate wonld not only benefit tbi 
producers and manufacturers, but it would also impart prosperity toothei 
industries. It would afford an iuexhaustible supply of cheap materia 
to the paper-makers. The root-fiber and other refuse portions of tlu 
]ilant, and tho worn-out baling, sacks, and carpets, can now be convertec 
into a smooth, strong, white i)aper. During the last five years aboal 
]70;0()0,000 pounds of jute were made into paper in the United Statei 
The nrws]>aj)(^i'.s of the United States ought actively to promote an qq 
dertaking the success of which would so greatly redound to their owi 
advanta;.%\ 

it is a costly improvidence to pay other nations for staples and prod 
nets which wo can raise and manufacture as cheaply as they can. Foa 
all im]>orted jute fabrics we are now paying the cost of prodactioi 
in India, the iVeight to England, the exi)ense of manufacture, the tiaoa 
portation to the United States, and the commissions of ail the facton 
and insurance-agents through whose hands the goods have passed 
Millions of dollars are now annually paid to foreigners for labors tba 
ought to be performed by Americans. We are h^dless of the lesson 
of public economy. A diversity of employments and an industrial in 
dependence of other countries will most efficiently promote the wd&r 
of our own people. It is the true policy of the United States to iotro 
duee and naturalize the industries of the Old World and to foster ih 
common we<')lth of the nation by paying to American handicraft th 
millions wbicli are now the rich reward of European skilL The Englis 
government finds it very difficult to introduce improved machinery c 
Kcienti fie methods into the agriculture of India. The inert masses lesic 
innovation with a conservatism bom of centuries of stagnation. Tb 
traditional implements and processes of an earlier age are still used i 
the tillage of India. The plows and harrows and the machines ft 
spinning and weaving are of the rudest description. The natives ai 
too poor to buy improved tools and too ignorant to use the bett< 
methods. They have not analyzed their soils, ascertained the best m 
cession of crops, tested the different systems of fertilization, or improve 
tueii priniitive ]>rocesses of preparing and manufacturing their staple 
In fine, theii' labor is unintelligent, and therefore ineffective and m 
thrifty. 

An industrial comparison of our Southern States with India great) 

encourages our hopes of success in this new industry. The labor of tl 

South is far more intelligent than that of India, and it is constant) 

under skillful guidance. The scmthern planters will not follow an ai 

tedihivian style of agriculture. In India, the best soil is nsnully devote 

10 raising jute for the market, and the poorer land is left for the pr 

duetion o( jute-secd. The natural consequence of this course is tt 

det^-iioraiion of the seed. In the United States, on the contrary, 

oortiou of the best land has been reserved for seed, and the result is 

4gnal itapi-ovemcnt in the quality of the seed. American jute-seed 

)ne-sixih heiivier than that of India. The broadcast sowing of Bengi 

•s unev(*n j»nd wasteful. Our i)atent drills, saving 10 or 15 i)on&d8 4 

see-d to the ju*re. do tlie work with far greater rapidity and equatity < 

ii.'-tributioij. The efliciency of our agricultural machinery will more Uw 

leutralize the seeniing advantage which India possesses in the chea 

•<'.ss o;' its ma,nu:i! labor. It would take tens or hundreds of Indian luui< 

-* di> the work or one American machine. 

' v]il be strange, indeed, if the mechanical Ingenuity which in sod 

i^tmeuts of manufaeture has triumphed over the cheap skilled hib 

TiiiTvir^ vni^ AQ^hicu-' 'hfi TTnitAd, Btatdi profitably to azport to tl 
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[iters of industrial art watches, catlery, agricnltnral implements, 
domestics, and some finer fabrics, cannot win a far greater vic- 
er the nnskilled band-labor of India. It is high time for a gen- 
xoductiou of the culture of jute in our Southern States. Every 
the progress of naturalization should be attended by intelligent 
Qent. Tests of every kind of soil and treatment will result in 
seeds, a larger yield, a rotation of crops that will be least ex- 
1^ to the soil, machines for the cheap and rapid removal of the 
r the plant, and processes of steeping that will separate the fiber 
t destroying its strength, color, or gloss. Then the new enterprise, 
employment to home labor and activity to domestic capital, will 
1 the revival of our languishing industries, aid the South in re- 

ii material prosperity, and enrich the nation by the economy of 
lich have heretofore been paid to foreign lands. 



SALT AND FRESH WATER MARSH HAY. 



By a. B. Allen, of New York, 



There are doabtless some millions of acres of salt and fresh water 
marsh lands bordering the Atlantic and Pacific coasts of North Amerioa, 
and, in addition, large areas of fresh-water marsh on the borders oi 
lakes and rivers in the interior. 

The grasses of salt marshes were soon found by settlers near them to 
be valaable for both pasture and hay, and they have constantly been 
pretty generally utilized for these purposes; but the taller and coarser 
grasses, and particularly the sedges of the fresh-water marshes, so far as 
I can learn, have hitherto been almost entirely neglected. This herb" 
age, while green and growing, is so unpalatable to horses and cattle, thej 
will not graze it unless in a state of half-starvation, and the idea of cat 
ting and curing it for hay has been usually considered preposterous bj 
our farmers. 

Having come into the possession, a few years since, of some marshei 
of the above kinds near the Jersey sea-shore, and, soon after this, owinf 
to an excessive drought prevailing mostly through the months of Ma] 
and June, I found that I should be short the coming winter in nplimc 
hay for my stock — moreover, it rose, directly after harvesting, to th( 
high price of $40 per ton and salt-marsh hay to |20 per ton, aboa 
double the prices they usually command here — under these circamstan 
ces I made up my mind to experiment the coming winter for fodder witl 
what was considered the most worthless of all the various kinds of herb 
age growing on the fresh-water marshes of this region, which I had faith 
erto cut and cured only for stable-bedding and the mulching of fruit 
trees, shrubs, and strawberries. 

I should remark here that this kind of herbage which I made use o 
is not a grass, but one of the CyperacecBy (sedge family,) called Scirp^ 
pungens, and containing, as it is said, very little of either starch oi 
sugar. 

In order to keep my stock in fine condition, I have always been in th( 

habit of feeding more or less bran and meal of various sorts even witl 

^he best of upland hay, and I knew it would be still more necessary ti 

do this with the coarse sedge I had selected for my experiment. More 

iver^ in order that domestic animals digest and mal^e available al 

x>ssible nutriment contained in hay, straw, sedge, or cornstalks fed tc 

Hem, it is necessaiy that they should have other food mixed with these 

•>oounding largely in nitrogenous substances. Gotton-seed, linseed, and 

nHxan meal are, perhaps, the most suitable for this purpose. 

had been in the habit of giving my horses and cattle from seven t( 

wvuty pounds of good upland hay per day, according to their shie and 

'^iT^d, together with two to twelve quarts of ground feed. The propor 

•ds geD«^<»ii'' of this grouT-d feed were in measure as follows : 3 pArtt 

imn mt^^ vr* "»o*+/\t i iip*M^H mcal, 4 parts wheat-bran. &iUj 
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f the ration happened to be four quarts, three pints would be Indian 
! , one pint cotton or linseed meal, and four pints bran. For horses 
J le rations were of an equal quantity morning, noon, and night j for 
;ow8, morning and night only. 

Enough of the sedge was passed through a hay-cutter to fill a peck 
neasure, and every time an animal was fed this was sprinkled with 
^ater, the ration of meal and bran added to it, and all then well mixed 
ap together. During the day each animal had as much of the loose 
sedge as it would eat up clean, which was not more in quantity than 
they had usually consumed of upland hay. All were stabled and boun- 
tifully bedded. Each animal had a lump of Liverpool rock-salt con- 
stantly in its feed-box to lick at pleasure. In addition to this, each was 
given, once a week, a gill of wood-ashes and a tablespoonful of sulphur. 
I never had stock winter better or come out in finer condition in the 
Bpring than my animals then did, and the same has been the case every 

bsequent season when thus fed. The horses traveled at the same pace 
as before and did the same amount of work, and the cows gave just as 
much milk, which made as much and as fine a quality of butter as 
when fed on an equal quantity of upland hay. 

Another lot of stock I have since tried with salt-marsh hay alongside 
of those on sedge ; both in other respects were treated in the same man- 
oer, and they came out in the spring in like condition. One farrow 
cow in the sedge lot averaged within a fraction of seven pounds per 
week of best quality of family butter from the time she was taken 
up from pasture in autumn till turned out again the following spring. 
The only difference I made in the quantity of ground feed when salt 
hay and sedge were foddered was to add one more measure of linseed 
or ootton-seed meal to the ration per day. For example, if the ration 
was one pint or one quart per day with upland hay, then I doubled this 
wiUi the sedge, but did not increase either the Indian meal or bran. The 
reason I did not make this addition with Indian meal was because the 
former contains a greater proportion of nitrogenous substance than the 
hitter. 

Beckoning 8 per cent, for interest and taxes on the value of the marsh, 
together with the labor of cutting, curing, and storing the sedge in the 
bam, it cost only $5 per ton. The additional cost of the extra linseed 
or cottonseed meal taken to feed with the sedge over that of upland 
hay was about $1 per ton, making the whole cost, say, $G. This proved 
a saving that winter of $34 per ton in the cost of hay. As upland hay 
has since been worth on an average here only $20 per ton, the gain 
between feeding that and sedge during the latter time was only $14 per 
ton. Every one now, from the above data, can make his own calculations 
as to the economy of feeding coarse marsh hay or sedge, as it will depend 
entirely on the relative value with him between this and upland hay 
and the cost of meal and bran. Straw of all kinds, and corn-stalks, 
may be utilized in the same economical manner, and thus feeding them 
would considerably increase the percentage on the income of all grain- 
growing farmers. 

My marshes are so low as to be overflowed whenever an easterly 
ydnd blows strong enough to bring in a suf&ciently high tide from the 
ocean or bays to cast the fresh water back from the mouths of rivers 
emptying into them. The sediment of this fresh river-water is more or 
less fertilizing, and adds to the annual growth of the various kinds of 
herbage natural to them. 

It would be an injury to dike and drain these meadows I am now speak- 
ing ofy as the soil is a poor hungry sea sand or gravel, with a thin coat of 
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overlying mnck, formed from tlie decayed herbage which has been grown 
upon them for past ages. They would not produce, drained, near so weii 
as now, subject as they are to the overflow of fresh water, as I have 
ascertained from some experiments made on parts of a meadow for sev- 
eral years past, and have therefore let it go back to sedge again. If 
the soil were suHiciently deep and rich, then it would be better, proba- 
bly in most cases, to dike, drain, and seed them with red-top, or some 
other of the cultivated grasses. 

In conclusion, to encourage others in making experiments with coarse 
herbage for fodder, I would refer to the furze, gorse, or whin, UlexEwnh 
pmtSj (as it is known by all these different names,) which is ireqnently 
made use of lor this purpose in Europe. When full grown, it is so high 
and thick, and armed with so many thorns, it makes aa impenetraUc 
hedge, as I have frequently seen it in England. Even the poet warns ui 
^against coming in contact with it then, for he says — 

Approaohitnot, 
For erery bloMom has a troop of iwocdt 
Drawn to defend it. 

This furze, before hardening its stalks, is cut and passed throng 
rollers, like sugar-cane, which bruise or crush it so fine tibtat it can thei 
be mixed with other substances and profitably fed to domestic animall 
It is said to be particularly beneficial for increasing the flow of milk]] 
cows, and it also adds to the flavor of tlie butter made from it 

But to return to the waste products of our own country. Why ma; 
we not, when neC'Cssity or economy demands, resort to the coarse flsj 
growing in swamps, and the rough stiff rush of otherwise barren sand; 
lands, and utilize these f The broom-sedge, also, covering thoasBUid 
upon thousands of acres of old-field at the South t 

I well reopUect, years ago. that the cotton-seed left after gmning th 
snowy staple was considerea a nuisance on the plantation^ and it was 
great trouble with the growers to learn how thev could be most easily rii 
of it. At length they found out that it made a highly veduable manore 
then, decorticated and ground, a still more valuable meal for stock-ftec 
ing. Now, mix this with broom-sedge, which makes good hay if ca 
before the seed ripens, and from these two, which southern plaotei 
formerly were so anxious to get clear of as nuisances, and they probab^ 
have one of the best composite forages that our country can prodaoet 

The moose, the elk, and the deer thrive, and even get fiat, on lichen 
moss, shrubs, and the bark and smaller branches of trees. Perhaps tiu 
time may come whea even these may be profitably utilized aa forage £» 
domestic animals, as browse has already long been by the fietfltfS €i 
forest lauds. 



CATTLE-FEEDING IN NEW YORK 



By Prop. E. W. SxBWiJiT, Lake View, N. Y, 



The new method of exporting dressed beef to Earope, and the success 
that seems likely to attend this enterprise, give new interest to the 
snbjeet of cattle-feeding wherever the circumstances are adapted to that 
industry. 

Should one visit the interior cities and large towns of iKTew York with 
a view of inspectins^ the character of the cattle raised in the State, ex- 
pecting there to find a full representation, he would be greatly surprised 
to find that most of these cattle were raised from 300 to 1,000 miles out- 
side ita borders. He might thence infer that New York is not adapted 
to cattle-raising, or that it cannot compete with the cheaper and fresher 
soils of the West in the production of beef. It is true that the fresher 
and cheaper soils of the West have an advantage in requiring so much 
less capital and furnishing the grain for fattening at one-half the 
nominiu price, but this advantage is merely temporary, and more spe- 
cious than real. The fact that land and food are cheap comparatively in 
tbe West leads to wastefulness and loss in feeding, and these western 
advantages ought to be fully counterbalanced by a better system in the 
East. 

The true cause of the deficiency of beef- production, as compared with 
consumption, in the interior towns of New York, may be found in the 
neglect to adopt a better system. That system of feeding which produces 
a steer of 1,400 to 1,600 pounds at twenty -four to 30 months will enable 
the New York farmer to compete most successfully in his home market 
with beef of western growth; but if it takes four years to grow an ani- 
mal of that weight, the cost will excee4 the market-price of the product. 
It thus happens that those farmers who have not improved upon the old 
system of slow growth regard beef-production as unprofitable, and have 
substituted for it grain-raising or other marketable crop. The average 
fiEumer is so conservative of the ways in which he has been educated, 
that he seldom attempts to improve his processes, but when they become 
unprofitable, abandons the business as hopeless. If, in his opinion, 
some crop will bring more ready money on sale than can be made by 
stock-raising, he raises and sells the crop, without a serious thought as 
to the effect of this policy upon the future condition of the land. Early 
maturity — a system securing marketable maturity at twenty-four to 
thirty months, with a live weight of 1,200 to 1,600 pounds — will bring 
success to beef-production in New York. 

England has greatly increased her meat-production during this 
century, and at the same time has doubled her wheat-yield per acre. 
Grain and stock raising must go together when it is proposed to keep 
up the fertility of the soil. Germany has increased her mea^ production 
while devoting so large a proportion of her land to beet-sugar culture. 
Even the refuse of the beet, after sugar extraction, will feed more cattle 
than the same land devoted to grain-crops; so, likewise, the lands of 
New York, now devoted to indifferent grain-raising, with little stock, 
would produce more grain by doubling the stock. 
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at the end of one hundred »nd fifty dajB wonld weifrh 1,318 ponndA, ud 
would bring, at 6 cents per ponnd, $70.08, having gained in value t^.08, 
or nearly doubled. lie fed of oil-cakean average of about 3^ ponndu per 
day, or 5:^5 pounds per head ; of corn-meal, 8 pounds, or 1,200 ]K)und8 ; of 
hay, 8 ponmis, or 1,2(K) ])ouDdn. Counting these at rates of recent yean 
would give> oil-cnke, $9.18; corn-meal, $12; hay, $6; in all, $27.18. This 
would leave $1 1.1)0 to pay for bis straw and labor. This is uot intended 
as an accurate staiemeiit of his gains for any one year, but only as an 
ai>])roximato statement of his results. His cattle were often purchased 
much lower, and the oil-cake for $12 to $18 per ton, and other feed in 
proportion. 

]\lr. .lohnston was an excellent judge of stock; knew what animali 
would feed well, how to feed them, and last, but not least, how to sell 
them. Besides, he proceeded upon the wise plan of making all the 
manure he could, no matter how small the margin of direct profit in 
feeding. He got his pay abundantly in the crops produced from th< 
manuio. He has paid less attention to warm stables in feeding than ii 
generally considered requisite to the greatest economy; but this mayb 
explained in the fact of his feeding cattle raised often without stablefl 
and too great a change in the habit of animals is not eondocive to rapk 
fattening. Mr. Johnston has been the best example of success in feed 
ing cattle raised by others with only common care, and fed by him wit) 
only common appliances, but with much skill in the selection of food an( 
its proper proportion in the ration. Another example of a dififerent stgrl 
of feeding may be useful. 

In 1870 we visited Mr. Otis S. Lewis, of Orleans County, 2few Yorl 
who had for several years adopted the plan of buying about the Ist c 
December, in the Bnfialo cattle-yards, thrifty bullocks from the Wesi 
averagitjg 1,200 to 1,300 ])ound$. He delected, as far as he could, cattl 
that had been handled, so that they might take kindly to a warm stabli 
These were put up and fed about one hundred da>s. The daily ratio 
was made up of 5 pounds of cioverhay, 15 pounds of straw, 9 pound 
of corn-meal, 'and one-half bushel of swede turnips, pulped and mixe 
with the short-cut hay and straw, and then all thoroughly steamed U 
gether. Sometimes 4 pounds of wheat middlings was substituted fo 
so much of the corn-meal. This ration came out of the steam-box wit 
a most savory and appetizing smell, and the cattle eat it with a gres 
relish. He bonght cattle in good condition, requiring only a short timet 
finish them for tirst-class beef. His iotof 25 head at this time cost 6 cent 
per pound and average^ 1,250 {>ounds per head. At the end of one hni 
dred days they averageu 1,550 inmnds per head, having gained 3 poan^ 
per <lay. Tiiey sold at 7^ cents, and brought an average price of $J20.1£ 
and, costing «i$75 per head, gave an increase of $45.12. He estimate 
,he cost of foo<l, besides straw, at $20 per head, and the actual coi 
of labor at $4, leaving $20.12 to pay for straw and profit. He wt 
ible to raise liirnips at 7 cents per bushel, but estimateil them as wort 
for feeding 12 (rents per bushel. In other year? the cost and sale pri( 
were ditlVrent, but the result nearly similar. Those cattle were fed in 
varm stable, and not let out until sold. This ration seemed to have tt 
^'ime etIW'.t upon the cattle as the most succulent grass, aud produced 
;miii ahno.st etjual to the most tavorable pasturage at the best seasoi 
^lixini; pulped turnips with the other food, and steaming, diffused tt 
jdor through the whole t»^h.'5s. It is a great point in fatteuing to rendt 
i»- i''*'\{\ so ver' •^•iiiit-'-»»^»> »»'»«■ tiio luimal is tempted to eat to the lim 
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AN BSPBBINBNT* 

I will give an experiment of my own, many years ago, in feeding a 
ot of forty bead of small twoand-a-half and three-anda-half year old 
(teers. Tbey had been raised by varions parties in an adjoining coanty, 
md few of them had made a respectable growth for their age, bnt were 
dl in a healthy state, and, as we thought, good selections to experiment 
on and determine how long it takes to change the habit of unthrifty 
imals and put all the secretory vessels into active work, so that full 
i( may be digested and assimilated. An animal that has had 
iT/V nutrition usually possesses a small capacity for digestion, and it is 
BiC process to change this stunted habit to one of thrift. The 
I weight of this lot was only 850 pounds, although some two- 
[»airu» of them were three and a half years old. They cost only $2 
per hundred, or $17 per head. We put them in comfortable quarters 
3n the dd of December. After making all reasonable allowance for 
their condition, we thought the price would permit the trial of an ex- 
periment without loss, bnt we discovered in the end that the estimate 
was a very close one. We began by feeding a daily ration of 2 pounds 
[>il-meal. 2 pounds bran, and 2 pounds corn meal per head, mixed with 
3 bosbeis of short-cut straw, and all well cooked together. This was 
given in two feeds, morning and evening, with about 3 pounds of hay 
fit noon. This was found to be a full ration at first, and after cooking 
to them in a most savory condition. They soon took it with greedi- 
Those steers that had previously enjoyed shelter began to show 
ft n ked improvement over the others in three weeks, but at the end 
of uiirty days the lot, on weighing, were found to have gained only an 
average of 10 pounds in weight. . The gain in weight does not, however, 
represent the whole of the real gain. A lean animal gradually loses a 
proportion of the water in the fluids of its system before it begins to 
Increase in weight when fed upon grain. This loss of sap is replaced 
with fatty matter. Lean flesh holds 50 per cent, more water than fat 
m So lean animals, when put up to feed upon grain, may be making 
Kooo progress for a time without any increase in weight. But when 
^s are fed properly they are always in a condition to lay on fat 
m aae proportion. Ten of these steers had gained in thirty days 25 

Suuds each, and ten had gaiued nothing in weight. The next thirty 
ys the ration was increased 2 pounds of bran and 2 pounds of corn- 
mead per day. The increase in the ration was made to correspond with 
the increasing wants of the steers. This additional 4 pouuds of grain 
d w be digested and assimilated. The next thirty days showed a 
u improvement in most of the lot, but especially in those that had 
I most in the first period. Ten had gained 1^ pounds per day, 20 

lU gained f pound per day, and 10 only ^ pound per day; an average 
01 only 25 pouuds per head. The ration for the next thirty days was 
increased by 2 pounds of corn-meal and 2 })ounds to the noou ration of 
hay, and, besides, one gallon of cheap molasses was used in the water for 
wetting the straw, &c., for the steamed ration. This was hrt a sn^aU 
Eunonnt of sweet to be difl'used through 90 bushels, but it added so de- 
cidedly to its flavor as to become at once apparent. The steers had now 
nearly all of them got into a thriving condition, and during this period 
^f thirty days the gain was much more rapid. The best ten gained 2^ 
x>unds each per day; twenty gained 1^ pounds, and ten only 'i pound : 
in average of 41^ pounds each for the lot. The first ninety lays had 
mly produced an average gain per head of 76^ pounds. 
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To show tho risk of loss in feedlDg such animals, we will see how the 
account stands at the end of ninety days : 

Dr. 

40 head of BteerS) :M,000 pounds, at 2 cento 680 00 

Oil-meal, 7,200 pouudd, at If cents 126 00 

Bran, 12,000 ponnds, at £ cents 90 00 

Cor^-meal, 14,400 pounds, at 1 cent 144 00 

Hay 13,200 pounds, at Vn contfl 79 30 

30 gallons molasses, at 30 cents 9 00 

1,12880 
Cr. 

By 40 steers, 37,050 pounds, at Scents 1,111 50 

Apparentloss, besides labor 16 70 

Cattle and beef at this time were very low, and it will be perceived that 
the first ninety days had lost us all our apparent good bargain ; but these 
animals were now better worth 3 cents per pound than 2 cents nine^ 
days before. They were now, most of them, ready to make a thrift^y gain 
with the same good food and care. The ration of the last thirty days 
was continued tor the next sixty days. Everything now seemed &VQr- 
able, and at the end of this period the leading ten head had gained 3 
pounds live weight per day, twenty head had gained 2^ pounds each per 
day, and ten head two pounds per day. Here was an average gain of 
of 2i pounds per head, or 150 pounds in sixty days ; a remar^ble gaiii| 
considering their condition at the beginning. At this period twenty 
head, averaging 1,150 pounds, were sold at 4 cents per pound, or $920. 

The account now stands : 

40 head, 3,705 ponnds,co8t « Sl|128 2C 

Expense of keep last GO days « 390 00 

1516 80 

■ • 

By 20 steers sold, 23,000 pounds, at 4 cents 920 00 

By 20 steers on hand, 20,050 pounds, 3^ cents 651 01 

1,57102 



s 



Showing an apparent gain of 58 42 

The rea<ier will have observed that this expense account does ntA 
reckon the 32 tons of straw fed, which at any price would absorb moie 
than the apparent protlt. But straw is seldom taken into the acoonnt^ 
the manure made from it being considered an equivalent. The reader 
will also pardon the effort to show a little profit in this case, as it ii 
evidently a desperate one, and requires strategy. 

Another point that tells in its fa^ror is the high price of grain, com- 
jared with the then low price of beef. But under these discoaraginK 
.ircumstanccs, suppose the class of cattle had been better, had been as 
^ood as these were after ninety days' feeding, and the price paid had 
been 60 per cent, higher, or 3 cents per pound, the reader will see that 
)y feeding them ninety days, with a gain of 2^ pounds each per day, 
Inhere would have been a substantial prodt ui)on everything fed, leavioR 
;he manure for the labor. And I should be quite willing to take a con- 
^^^^' to "^'^'i cattle in the most comfortable sUible, furnish all the mate- 
.a mr n vii h^ lohn t^*^/- n'ftifo tQ the most approvod method of 
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aeding, asking in retnnf payment only for the food farnishedy finding 
he profit wholly in the manare. 

A few years later I fed ten head of three-year-old steers for one hnn- 
[red days, keeping an accurate account of the daily ration, their increase 
tvery thirty days, and for the whole period. They were largely of short- 
lorn blood, (sired by a seven-eighths blood bull,) had been well raised, 
e that term is generally understood, and accustomed from calf hood to 
)e handled and stabled. They averaged 1,210 pounds, and cost 4^ cents, 
ft (54.45 per head. Being in a thrifty condition, and accustomed to good 
ihelter, they took most kindly to their new quarters when put up No- 
rember 20. Begarding this as a favorable lot of steers for rapid fatten- 
;, we gave the following combined ration, made by grinding together 
Lu bushels of corn, 560 pounds; 8 bushels of oats and pease grown to- 
; her, 384 pounds ^ and 1 bushel of flax seed, 56 pounds ; making 1,000 
) ids. This is the proportion, and, when evenly mixed and ground 

I ^ turn 9S a fattening ration so complete that little improvement 

ma upon it. At the time mentioned tMs ration cost 91.10 per 

Luu u The first two weeks 10 pounds of this was mixed with 2^ 

oi cut-straw, and all well steamed together, as the daily ration 

II steer, given in two feeds, morning and evening, with six pounds 
I ' at noon. This proportion of flaxseed ^akes the ration just 

ai2 enough for health, and its oil is also worth all it costs in laying 

; ihe com is very rich in starch, and the pease and oats in albnmi- 

and the straw is so softened by the steaming and so permeated 

wiui i> flavor of the grain as to give it a fine relish for the steers. In 

act, tnis cooked ration with straw is eaten as eagerly as if mixed with 

lay. About 2 ounces of salt is added for each steer beibre steaming. 

It the commencement of the third week the grain-ration was increased 

:o 11 pounds. These steers seemed as contented in their new quarters 

IS if they had been raised in them. GThis demonstrated the advantage 

)f buying those animals for feeding that have been accustomed to the 

x>mfort8 of a good stable. At the end of the first thirty days these ten 

d gained an average of 75 pounds each, or 2^ pounds per day. 

I 1} 3rs that appeared more perfectly formed than any of the 

were weighed when first put up, and turned the scale on 2,500 

> 3, and on being weighed now were found to have gained together 

I p< Is, or 3 pounds each per day. The ration was increased 2 

M s lur the next thirty days. Care was taken to feed only so much 

IS 1 with a relish, and 13 pounds of grain of this combination 

f u LIU u) be all that would be eaten clean by these steers of over 

UotK) pounds' weight. At the end of the second thirty days the average 

n » found to be 100 pounds, or 3^ pounds per day. The ration for 

t and last period of thirty days was increased to 15 pounds of 

; a, and the gain for this x>eriod was also an average of 100 pounds 

p ad. These steers were then sold at 6^ cents per pound, and the 

C4 at stood thus : 

10 Bteen, 12,100 pounds, at 4i cents $544 50 

11^ ponnda of grain, at $1.10 127 16 

S,400 pounds of hay, atOOcents 32 40 

L3|500 ponnds of straw, at 40 cents 54 00 

758 06 
Cr. 

By 10 steen, 14,850 pounds, at 6^ cents 929 12 * 

Balance to pay labor and profit 169 06 

20A 
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This is an QDnsnally fBiVorablo case of feeding steers raised by othen, 
but sucli a rare of fr,R\n can often be reached with steers of your own 
raising. In this ration, doable the amonnt of oil-meal may be sabsti 
tuted for the flaxseed and wheat-middlings, or bran for the oats ani 
pease, with the quantity slightly inci'eased ; but oats, pease, and com 
with flaxseed or oil-meal, is a combination of food easily obtained ii 
many parts of our country, and is a great improvement over thato: 
corn alone. So good a result could not be expected with that amonni 
of food without cooking the ration and feeding in a warm stable. 

TRUE SYSTEM OP MEAT-PRODUCTION FOR NEW YORK. 

We have thus far discussed cattle-feeding in New York as it has beei 
heretofore and is now principally conducted. The early system wa 
based upon the fact that many parts of the State were adapte<l to grai 
ing and not to grain-raising ; and these early farmers were in the habi 
of raising a few animals each year and feeding them very sparely throagl 
the winter, but giving them a good range of pasture in summer, and a 
three and a half years old they sold them to other farmers to be finishe 
upon grain-fee<ling. But, as we have seen, these very slow-growing ai 
imals did not feed profitably upon grain, it requiring so long a time t 
get them into a fattening condition. This system is so extremely ni 
profitable to both sides that it has been largely abandoned ; and no^ 
the question arises whether New York must abandon meat-prodnctioi 
or whether she may not adopt a better s\stem and produce meat with 
profit, besides bringing the more important result of keeping her soil i 
perpetual fertility. The solution of this problem is found in the systei 
of 

FULL FEEDma AND EARLY MATURITY. 

In feeding animals, as in other things, time is a most essential eieam 
of success. Nature has most clearly pointed out to us the ro«ul to sw 
cess in cattle^leeding. It is found in this law that the young aoinu 
takes the least amount of food to protlnce a pound of growth, and thai 
all other things being eqnal, each succeeding pound of growth or liv 
weight up to maturity ot the animal cost43 more than the preoediO; 
pound. Thi.s has been established by so many facts that it may be lai 
down as a law. 

Two interesting experiments were conducted by Professor Miles t 

the Michigan Agricultural College farm in 18CG and 18Gd. In th 

former y(»ar three, and in the latter six, pigs were fed ux)ou milk. Thefl 

pigs were from four to six weeks old at the beginning of the experimeo 

It took an average amount of milk to produce a pound live weights 

follows : first week, 0.70 pounds ; socoiici w«^ek, 7.76 pounds; third weel 

'*^2S pounds; fourth wook, 10.42 pounds. Theprolessorattribatesth 

-uuse of its taking a greater amount of food the third week than tti 

ourth to a ^' <k'rangi'inent of the digestive organs during this w^ifl 

shown in a tendoncv to constipation," and he remarks that ^' the milk t 

'•'^duce a imiind live weight constantly increases.'^ 

"le experiment of lS(i8 was continued afterward for twenty weel 
'^,on corn-meaL The time was divided into five periods of four weei 
ach. It required of corn-meal to make a pound live weight: first p 
•iod, 3.81 pou» !«=• ; second i)erio(i, 4.05 pounds ; third period, 4.22 poondbi 
bnrth V ^ ' ' ^ '\ j)ouuds; fitth period, 5,[)S pounds. 

^*)f'^' ▲i/Ciiment ^~ tii a larger ii umber of pigs had a similar reaol 
1 .ro^:. ^(\ i^hox . ha filth period, when the pigs were twea^ 
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eight weeks old, it took about 75 per oent. more food to make a pound 
Qye weight than in the first period when tibiey were eight to twelve 
weeks old. 

The writer tried a similar experiment in 1874 with a miscellaneous 
lot of ten calves fed wholly upon skim-milk. The milk was all weighed 
daily and the calves each week. It required of milk for one pound 
gain : first week, 11.02 pounds; second week, 12.18 pouuds; third week, 
13.17 pounds ; fourth week, 13.40 pounds : fifth week, 14.60 pounds j 
sixth week, 15.05 pounds ; seventh week, 16.71 pounds; eighth week, 
16.80 pouuds; niuth week, 17.01 pounds; tenth week, 16.08 pounds; 
eleventh week, 16 pouuds ; twelfth week, 15.90 pounds. The decrease 
of milk to make one pound live weight, beginniDg the tenth week, was 
caused by the calves learning to eat grass. These calves were each 
weighed separately, as was th^ milk fed to each, and the gain was very 
unequal in different calves, as they were not a uniform lot; but the 
result stated is the average of the ten. We regarded this experiment 
with great interest, not only as showing the gradual increase of cost to 
putou live weight as the animal grows larger and older, but as showing 
tbe value of skim-milk in growing calves. It has a value, when properly 
fed, much above that usaally attached to it. We should also mention 
the experiments of Mr. J. B. Lawes, of Kothamstead, England, which 
proved the precise point under consideration, that the cost of putting 
on live weight is in proportion to the age and size of the animal. 

Mr. O. S. Marvin, of Oxford Depot, Orange County, New York, raised 
the steer called ^^ Uncle Abe,'^ and Hon. George Geddes states the fol- 
lowing facts concerning his growth: At birth, October 19, 18M, 
weighed 134 pounds ; at ninety days, 385 pounds, having gained 251 
pounds, or 2.79 pounds per day. During this time he had the milk of 
his mother, and after ten days old a quart of meal and oats per day, the 
mother having all the meal she would eat. At six months old he 
weighed 670 pounds, having gained 285 pounds during the second period, 
or 3.16 pounds per day, its food having been gradually increased to 
two quarts of meal per day. At one year old weighed 1,036 pounds, 
having gained tbe second six months 360 pounds, or 2.03 pounds per 
day* At eighteen months weighed 1,354 pounds ;• gaining the third six 
months 318 pouuds, or 1.76 pounds per day. At two years old weighed 
1,616 pouuds, having gained the fourth six months 262 pouuds, or 1.45 
pounds per day. At two and a half years old weighed 1,830 pounds, gain- 
ing 214 pounds, or 1.18 pounds per day. At three years old weighed 2,070 
pounds, gaining 240 pouuds, or 1.33 pounds per day. At three and a half 
years old weighed 2,270 pounds, gaining 200 pounds, or 1.11 pounds per 
day. At four years old weighed 2,360 pounds, and at the end of four 
years and four mouths weighed 2,530 pounds ; having gained in the last 
ten months 260 pounds, a tride more than in the first ninety days, the 
rate of increase falling to ^^^ of a pound per day. As the age increased 
the food was increased to meet the wants of the animal, and at two and 
a half years eight quarts of meal, with good roots, hay, or grass, was 
given. It is easy for the reader to see that this steer might have been 
sold at a proht at any time up to two years old. At this latter period 
he would have brought in market as good beef 9100, which would have 
given a profit, but would have brought a better profit at one year old, 
as he would then have sold for about $70. It will be noted also that it 
took two years, or till he was three years old, to double his weight at the 
end of the first year ; or, in other words, it costs less than one-half as 
much to produce a given weight the first year as during the second and 
third years. This is the earliest complete case of actual weights given 
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at periods of six monttis ttiat ve have seen ; but since that Beveral casn 
of actual weighings at short periods have been reported, among whidi 
th>^ following is the most complete and instrnctive. It was fliBt pab- 
Ushed in the Live-8tock Journal for May, 1873. It is the history of ■ 
pair of grade short-horn twins raised by Mr. William Wallace, of Gnnt 
Park, Kankakee County, Illiaois : 

"BIXSWOETH TWroS." 

They were dropped April 2, 1S70, and called the " Ellsworth Twins." 
Their food the Urst Bumtner was sour milk, oil-meal, and grass. Thii 
prodnced as &ne a growth as whole milk. They weighed on the 2d of 
October, at six months, 1,340 poonds. Tlieir growth ia ^own in the 
following weighings : 

JftniiarjS, 1871, they weighed, toRBtber 1,551) 

Febroary 30, 1871, each weighed B65 pounds; together 1,730 

April 2, 1871, ouo year old, together 1,WI 

JirfyS, lb71, weiffhed, together S;3M 

AngnBtldl, l^Vl, eutlnv.'i^di'i.l 1,250 pounds; togethet 8,500 

Ootoberl4, lr-71. weighed, tos^her S,ES! 

NoTembf I -i'., 1871, weighed, together ^ 2,06 

Juksory y, l^7-J, weighed, icgother 2,950 

.lanoary yi, \f7-l, weighod, together 3,068 

February U.. 16'2, weighed, mgether 3,125 

Febmarv 28, l^S, each weighed 1,599 poaude; together 3, in 

Uarob 16, 1873, weighed, together 3,365 

April 2, 1872, two yean old, together 3,305 

April 28, 1872, weighed, together .1 3,W 

July 1, 1872, weighed, Ingether 3,5^ 

AngOitSl, 1872, weighed, together 3,eS0 

October 26, 1H72, each weighed 1,950 pounds ; together 3,900 

Deoeinber6, 1873, weighed, together 4,145 

Fehraary 5, 1873, each weighed 2,150 pounds ; togotber 4,31X1 

April 1, 1873, three yeaia old, together 4,500 

These steers were fed npon grass, hay, and corn, in the opea air, and 
never stabled. It will be observed that these twins reached a greater 
weight at two years-and three years, with only eour milk and oil-med 
the first six months, than tbe steer Undo Aoe, that had foil rationa 
of whole milk. This is a valuable example, showing that botter-daiiy- 
men may raise excellent calves and get all the profit from tiie cream. In 
this case we also see a very steady and comparatively uniform growth, 
yet a gradual decline in the ratio of gain per day from the beginning. 

The error of exposure to tbe weather the lirst winter is very obviooii 
The; gained the lirst six month's (if we suppose them to have weigbBd 
180 pounds when dropped) I,1C0 pounds, while the second six montbi 
'winter) they gained only G20 pounds. Had they been kept warm, th«; 
ironld, atidoubtedly, have gained 200 pounds more. Their gain the flnil 
-^ear was 1,7S0 pounds; second year, 1,345 pounds; third year, 1,19! 
lOands, a constant decrease the older they grew. But tbe reader will 
"ote the omission of one most imiKirtant fact in this case, and that ii| 
he amonnt of feed given in ">" 'be (iiQi>reut periods; this wonld ban 
..lHo<* TTootlv 'O it-'- -Fit-jTns* 



Mi^uii.,^ uy uA<.ji-'<' .d uiore effectnal than by precept, anoths 
•' -apid growth, oi^uidug the past ye^a, la given. It rdatea to i 
.oorHin-" ftoif inH '^a 'uate, fed wholly upon ddm-milk. lb 
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f y^ dropped Marcli 1, 1876. At four weeks old this calf weighed 

I ands, and was purchased by C. H. FarDum, of Concord, N. H., for 

mai to another one that weighed, at the same age, 205 pounds* His 

rp e was to raise these for oxen it* they shoald grow alike in form 

L t. Their feed was exclnsively skim- milk, but it soon became 

p ent that the 160-pound calf was outweighing the other, and he 

idoned the project of rearing them for oxen. At 8^ months old the 

e originally the largest, but now the smallest, was slaughtered. His 

;irth was 5 feet 2 inches, and his dressed weight 522 pounds. This was 

I remarkable dressed weight, as its live weight must have been 800 

K>ands ; but tb^ other calf was so much better that it was determined 

o feed it, on experiment, till one year old. The last three months its 

eed was principally skim-milk and shorts, and his girth, at the end of 

he year, was 6 feet and 5 inches, and he so fat that his hips were hardly 

liscernible. He was purchased by a butcher at 10 cents per pound for 

lis dressed weight, and slaughtered on the 1st day of March, 1877, at 

ast one year old. His live weight was 1,200 pounds and dressed weight 

K)2 pounds. Meat, 748 pounds ; hide and tallow, 154 pounds. Price 

>aid, 990.20. 

These cases clearly show that new milk is not indispensable in grow- 

; the best calves, and, further, that the system of giving up the whole 

dk of the dam to suckle the calf is wasteful and unnecessary, 

THE PROFIT OP EABLT MATUKITY. 

any more cases might be cited to show the practical effect of high 

in g at an early age. It may be stated as an established fact that 

V cording to breed, may, as an average, be grown to the weight 

8 ui 1,000 pounds at one year, and from 1,200 to 1,500 pounds the 

X) vear. And it may be further added that the animal shall also 
e ived at the same stage of maturity as is usual at three and a 
f lo lOur years of age under the old system. 

jqI. Renault, at a cattle fair in France, in 1846, found a bull, only two 
years old, that had all his permanent teeth, and ia.ll the points of devel- 
opment and maturity in perfection, and, on iuvestigatiou, came to the 
conclusion that high breeding and feeding had produced this result as a 
natural consequence; that, the growth bemg accelerated by the improved 
alimentation, the ripening and maturing of all parts of the system had 
made equal progress. It is therefore an error to suppose that the animal 
is as immature as its age would indicate, judged by the old system. 

It may be a mystery to some that an increased amount of food should 
be required the second year to produce a given gain in weight. • But the 
reason may be regarded as twofold : first, that while the young animal 
is in its most active stage of growth the waste of its system is much less, 
in proportion to weight, than when mature ; and, second, its accumulated 
weight the second year, on which waste accrues, is more than double 
that of the first year. Take the case of the steer Uncle Abe. Its 
weight at birth was 134 pounds, and at the end of the first year 1,036 
pounds; it gained, therefore, 902 pounds ; half of this gain is 451 pounds, 
which, added to its birth- weight, gives 585 pounds as his average weight 
the first year. He gained 580 pounds the second year ; half of this, 290 
pounds, added to 1,036 pounds, his weight at the beginning of the sec- 
ond year, makes his average weight for that year 1,326 pounds ; and in 
the same way his average weight for the third year is 1,843 pounds. 

Now, it is evident that it must take more than double the food the 
second year to supply the waste of the system that was required the 
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first year, and the third year ^0 per cent, more than the second year. 
'This, then, explains the reason of the increased cost of patting on live 
weight as t he animal grows older and heavier. And if this be a law of 
natare, it certainly behooves the cattle-te(MUT to take note of it, and 
regulate hi^^ system in harmony with it. If, then, the cost of growing 
beef constantly increases with the age and weight of the animal, it mobt 
follow that economy riH|uires that the animal should bo sold at the 
earliest period of maturity suited to the requirements of the market 
This period is indicated at two years; and well-grown animals intended 
for beef should not be kept beyond this period, except when an an&vo^ 
able market requires it. 

COST OP A TWO-YEAR-OLD STEER. 

Having been driven by carefully-tried experiments to the GonclafflOB 
that proht can only he expected from full f^Mling under the system oi 
early maturity, and that to carry out this system to the best advantage 
the animals should be raised and finished for the butcher upon the 6am( 
farm, I propose, in conclusion, to examine the real margin for profit 
under this L>est system. 

Let us take the average gain of good thrifty calves fed upon 20 ponndi 
per day of skim-milk for the first ninety days, with an average of one 
half pound of flaxseed and one pound of wheat-middlings or oat-uea 
after the llrst ten days, giving much less at first, but increasing it ti 
that amount ; and the second three months, 10 pounds of milk, 1 ponn( 
of oil-meal, and 2 pounds of middlings per day, with pasture. Theoost 
then, of the first six months will be, for milk, 2,700 pounds, at i cent 
(6.75; 30 pounds flaxseed, 90 cents; 91 pounds oil-meal, (1.82 ; 27! 
pounds middlings, $2.04: ; 100 pounds hay during first ninety days, 5< 
cents ; pasture three months, at lo cents ))er week, (1.87 ; in all, 813^ 
With this feed the calves should average 500 pounds' weight at A 
months. 

The second six months it will require 10 pounds of hay per day, or 1,82 
pounds, (O.LO; 182 pounds of oil-meal, $3.61; three i)Ouuds per day( 
middlings, 540 pounds, at $15 per ton, $4.10, amounting to (16.84; an 
the gain should to be 2^ ])ounds per day, or 410 pounds, averaging at on< 
year old 910 pounds, costing (30.72. 

The second summer, pastui-e at 30 cents per week will cost (7.8C 

tliree pounds ])er day of middlings, or oats, $4.10; total, (11.90. Tli 

second winter he will require 15 pounds of hay piTday, or 2,730 i)oand 

(13.G5; pounds of corn-meal, $10.42; 4 pounds t^ntn per day, (5.46- 

(16.38 ; total cost of second .year $41.93. The steer will gain an avera^ 

ot 1 J pounds per day, or 547 pounds, weigiiing at two years old 1,4? 

pounds. Tli is steer will cost at our figures, at two years old, (72.6 

jind such rapidly-matured steers will always bring, in this State at leaa 

\i^ cents, or $04.70. This would leave a profit of $22.05. But it ma 

)e remembered that we have estimated for the most ex|)en6ive food an 

or feeding wholly on hay as fmider. It must also be remembered thi 

^though $72.05 may be considered a gieat pnce for a two-year-old Hte 

o cost, yet it is miule up of the products of the farm ail estimated, ai 

hof iiie sttH^r will pay a handsome profit upon that, while the ordinal 

'Ki m\\ cosl two-thirds as much and not bring in market more tbi 

^-third the price. 1 have raised calves upon the food here estimate 

of o '.oc-*^ -»f #>uiy $25 for the first year, weighing 900 pounds, hu 

•vxijf^ »iiuw ior half of the hay. 

,r ha form niji t'o** ^^ininigr fu^<i ^qlves aud stooTS Is as foUows: Tl 



. l.-^. 
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ame amount of milk as before, giving:, after first twenty days, one-half 
ound of oat-ineal and ono pound of bran per day till three months old, 
hen during next tbreo months one pound oats unground and two pounds 
f bran per da^', with pasture. This would make cost of first six months : 
ailk, $0.75 5 oats, $1.27; bran, $2.28; pasture, $1.80; total, $12.10. The 
econd six months' feed, 8 pounds of hay, with straw ad lihitum^ $7.28; 
ne pound of oats and two ponnds of bran per daj', $6.37 ; total, $13.65; 
ost for the jear, $25.75. The second year the cost would be : pasture, 

.80 ; 4 pounds bran per day, with pasture, $5.40 ; cost of six months : 

immer, $13.20. Winter feedinjj : 8 pounds hay, $7.28 ; 6 pounds corn- 
aeal, $10.92; 4 ponnds bran, $5.40; six winter months, $22.60; cost 
econd year, $35.80. Total cost, two years, $61.55. 

This Yormula has produced an average live weight, with us, of 826 
K)unds the first year and 1,350 the second year. This steer will bring 
I cents, or $81 , and leave a profit of $19.45. I do not feed corn or corn- 
oeal the first year, because the object should be to produce a large growth 
)i frame andinuscle, and not to lay on fat excessively. Besides, com- 
neal is very apt to derange the digestive functions, producing a feverish 
tate of system. It is, however, allowable to grind one bushel of com 
rith two bushels of oats, or one bushel of corn with one of pease; but 
f pea-meal is used for calves, it should be cooked, when it will bo found 
in excellent food to grow a rangy calf. A variety of food will be found 
)referable to any single kind, and we have found oats, bran, and corn 

combination promotive .of both health and growth. I should advise, 
^nen obtainable, the use of a small quantity of oil-meal or flax-seed ; 
jven a half-pound daily will have an excellent influence in winter-feed- 
ng to keep the bowels in the proper condition where roots are not fed. 

These estimates, it will be understood, are made to suit prices in New 
fork and most of the Eastern States, and of course are much too high 
or the West, and higher than the prices of cattle-food often are in New 
Tork; but they are intended to show that with all these points against 
lio Eastern States cattle may be raised at a profit. We have not esti- 
nated the money-value of the manure, which would increase the profit 
lide of the account into fine proportions. The best English feeders 
hink themselves well paid if they can bere-imbursed for the cost of the 
ood in thv^ value of tbe animal, charging all the labor and profit to the 
nannre. 

Let those fiirmers, who think these estimates produce steers of greater 
»8t than they can aff'ord, take the trouble to estimate in the same way, 
md as fairly as we have done, tbe cost of those common, thin, scrimped 
mimals wbich they do raise, and compare the cost with their value in 
oarket, and they will then see forcibly the point we have tried to iUus- 
rate. If they will figure the cost of these common steers at two years 
>ld, charging fair prices for what they actually eat, it cannot be brought 
mder $35, and tbey will seldom bring in market over $25. This system 
>f full feeding and early maturity offers tbe only feasible plan by which 
he lands of the Middle and Eastern States may be brought into a high 
tate of fertility. With this system, like the lands of England, they 
Day be caused to double their production in a quarter of a century. 

It offers a plan by which all tbe crops of the farm may be fed to ani- 
aals, and so go back to eurich'tbe soil, receiving a full compensation tor 
he value of the crops in the sale of beef. And as a good augury for 
he future, it is only the best animals that can bo sold to supply this 
jeat opening market for our meats in England; and we trust this may 
»e an etfectual stimulus to tbe farmers of New York to strive and grow 
wo animals where one has grown beforOi and that each animal may oat- 
(Tcigh two of its predecessors. 
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For many years there has been a search for new outlets to American 
meat-products. Numbers in proportion to population have not been 
maintained, but size and quality have both been improved, especially in 
beeves, since the advient of the short-horn. Shipments of cured and 
pickled beef, as well as of hams, x)ork, and lard, have largely aug- 
mented in bulk and value; but growers and shippers have not been 
satisfied, craving the higher prices of prime fresh beef, or the savinf 
of heavy transportation bills by the processes of concentration. Nn 
merous patents have been granted for extract of beef or other cookec 
and canned products convenient for safe and cheap shipmenti Ih( 
results have not been altogether satisfactory, as the profits only war 
ranted the use of cheap beeves in Texas. Enterprising shippen 
believed it possible to send abroad our best corn-fed beef^ by the B8 
of refrigerating processes, in our fastest steamships, and present it ii 
the principal markets of Great Britain in perfect soundness of oondi 
tion, in competition on its own merits wrtS English beef of £eunon 
repute. 

liittle more than a year ago a pioneer experiment was made in lSe\ 
York with such success as to command a constant extension of di 
business, until the weekly shipments have reached an average of fiftee 
hundred beeves, and Philadelphia and other cities have inaugurate 
similar enterprises. 

The success of the experiment has caused a sensation in Englan 
among producers and consumers. The Liverpool Daily News says the 
the quality of American beef is in no way inferior to that of BriUsh pn 
daction, and can be sold at 2(2. to 3d. per pound lower retail rates. Aboi 
600 tons weekly are now shipped, mostly going to London, and taken h 
west-end clubs and other institutions. A portion is sent to Birminghan 
where it has reduced the price of English beef 2d, per pound, and t 
other towns. In Manchester and Liverpool a combination of butohei 
has prevented its extensive consumption. The Queen, the Prince c 
Wales, the lord mayor, the governor of the Bank of England, and othc 
persons of influence have indorsed the quality of this meat, and tb 
butchers themselves acknowledge it to be '< good, sound meat." II 
price is a further commendation, being Gd. per pound. 

The Agricultural Gazette of Loudon, of January 29, 1877, has tb 
following items of wholesale and retail prices : 

)n Wednesday last the City of Richmond arrived at Liverpool with 808 qnarten 4 

i^uerican beof, consigned to Messrs. Archer &, Molthouse, of the Central Meat-Marker 

•^nfiou ; GoO quarters wore sold in the large towns in the north of £ngland, and IS 

ii ^ters in the London market. The prices realized for the whole, by the caroasB, wi 

' 'rd. per pound. 

^he sale of American beef in Dublin on Saturday was very considerable. Hi 

"icchers' shops in which it was sold in dilTcrent parts of the city were regolarly 1m 

«4eged by purchasers. Tlie beef was sold at ^d. *d> lOJ. per pound. Next week seven 

thops ^'"' ^I'o Rale of beef will open in the city. A panic has almost been canaed b, 

»%- la * hi -'»ef, which is pronounced better than home produce. 

> ' ... ^xxbi nember of Parliament, Mr. Barclay, has been discassioj 
- , - - y\p ^r^Ti ^ h? ♦ n ati f fa f.h t ir -^^^ibi 1 ity of dlsastToos rcsolts of compotitio] 
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of American with British meat-production. He admits that it is of good 
quality, tells where it is produced, and recites the advantages possessed 
in the great plains and mountains, from Oanada to the Gulf of Mexico, 
for growing young cattle in preparation for feeding in more eastern 
localities. He deems the situation somewhat grave, but concludes that 
the ability, perseverance, and frugality of British farmers may overcome 
vantage of a penny a pound in price. He says : 

I adl to the opinion I expressed at Forfar, that if they were allowed fuU scope 
and libvAv/ in dealing with the land and crops on it in snch a manner as they shonid 
find most profitable, and if they, in addition, were fnUy secured for that capital which 
it is abeolntely necessary must be invested in land to produce the best results, I hay* 
no donbt they would meet the competition from any quarter of the world. 

Belative to the difference in price of British and American beef, he 
is thus reported : 

Before proceedin^r further he wished to correct what seemed to be a misapprehension 
in regard to the price which farmers in this country were getting for beef. As they 
were all aware, the farmer sold his animal alive at a pnce per cwt. of the carcass 
dead, and although he appeared to get a high price per 4K>und for the beef, there had 
to be dedocted from it, m comparing it with the price of American, the value of the 
hid^ taUow, offal, &c. On looking to the price of meat in the London dead-meat 
manet, he found that for the best beef it varied from 4«. 6d. to 5«. 2d. per stone of 8 
poonds, the average being about is. IQd. per stone, or 7^ per pound ; but from that a half 
penny feU to be deducted for carriage to London, so that the price which a farmer 
aotajuly got for his beef was little, if anything, over G^d. per pound, or Id. more per 
poond than the wholesale price of American. Of course a difference of Id. per pound 
IS a very serious one. He would, therefore, recur to the point from which he started. 
Was the importer able to bring the beef to this country and sell it at that price with 
profit f And, if so, did it pay Uie producer, and would tne supply be likely to continue 
or increase f 

He found from figures that the cost of bringing across the beef, including freight 
and other charges, was from £7 10«. to £8 per ton, so that, added to the price at New 
York, would bring the cost of the beef to 528. 6d. or 53«. per cwt., which would leave 
tiie whole of the tallow, offal, d^., as a profit to the shipper ; and he believed that 
would be considered a very handsome profit indeed, and sumcieut to meet certain con- 
tiDgencies which, of course had to be encountered in every trade. Apart from the 
fifurea he had given, the continuous increase of the trade, and the fact that one line 
of steamers after another was making accommodation for carryiug on the trade, 
showed that they had confidence that it could be conducted at a profit and was likely 
to continue. 

The next important question was, Could the farmers in America produce beef so as 
to be able to sell it at the price he had indicated in Chicago T Before directlv going 
into that matter, he would point out the new state of things which within the past 
few years had begun to obtain in America. For many years in Texas and other States 
in America there had been an unlimited number of cattle, but tho quality of them, 
with a few exceptions, was poor, and would not suit the Esglish market, although it 
suited, to a very large extent, the American public. In fact, there was not in that 
country a very large demand for the first q^uality of beef so long as the secondary 
kind eoold be obtained at almost nominal prices. But now this new state of matters 
obtained, that the farmer in the United States and in Canada could get what he con- 
sidered a very good price for the higher quality of beef; and the diflculty which had 
arisen now was, where was he to find his supply of young cattle for fattening? He 
coold get an^ quantity of Toxan cattle, but they were not very fat. After remarking 
that the original settlers in America were generally men of limited capital, and that 
they naturally, therefore, turned to the cultivation of the cereals as the easiest way to 
get money out of the land, and that it would take time to develop the breeding of 
cattle, Mr. Barclay went on to say that in many of the older States the raising of 
stock had been developed to a certain extent, and that in Kentucky and Pennsylvania 
there were farms as well farmed and fenced as any in this country, and that in the 
former States there were some of the finest herds of short-horns. 

The London Live-Stock Joarnal admits that importation of meat from 
America is ''the chief topic of conversation at the farmstead, at the 
markets ordinary, and in all places where agriculturists do congregate, 
and is the new element introdaced into the stock-breeders' calculations; ^ 
also that the new year opens with '' an appreciable disturbance of the 
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meat -market, and already tlie gloomy prophets of evil are predictiiiga 
time of increased pressure when the English farmer's last resonrce shall 
be taken Iroiii him." 

This trade is a very promising feature in the meat-distribution of this 
countrj\ It nioy prow into a business of vast importance to oar farm- 
ers, fts extension must dep;>nd upon the continuance of a difference 
between Aiiirric^in and Eii^rlish prices sutficient to constitute a satisfac- 
tory mar;;in for expenses and profits. One condition needing amend- 
ment is evidently the weipht of our beeves. Were there a larger pro- 
portion of heavy, fully -fattened animals, the price realized would h 
increased above tiie advance in cost Feedors have their share in thu 
work, and must co-operate with shippers if they would developed per 
manent and profitable industry-. The competition will tend to advance 
home-prices in proportion to the comparative magnitude of the ship 
meuts. Such advance would tend to limit the growth of the trade, even 
to the destruction of the business, if the margin should be reduced bfelov 
expense of shipment. A more scientific course of feeding, the exerdac 
of skill and the practice" of economy in all the methods of maDagemenl 
and feeding, become, therefore, essential elements of growth andaao 
cess in transatlantic shipment of American beef. 

The history' of the beginning of this new enterprise which is here pie 
scnted is the result of the investigation of OoL F. D. Curtis, of Ne^ 
York, an intelligent breeder of several varieties of farm stock and an 
enthusiastic promoter of true progress in American agricnltore: 

In October, 1875, Mr. Timothy C. Eastman began his first shipmentf 

of fresh beef from America to England. Mr. Eastman is the pioneer ii 

this enterprise, whi(ih has now assumed such extensive* proportions. HiJ 

first shipment consisted of forty-five cattle and fifty sheep. In Decern 

ber following he continued the export, increasing the number of cat 

tie to a hundred, and from that time to the present he has miMie weekly 

consignments of from one hundred to several hundreds, gradually in 

creasing the trade until during the close of I87G and the beginning o 

1877 h\> shipments were from six hundred to one thousand per week 

The first week in February, 1877, he shipped ten hundred and twentj 

two cattle and si*veu hundred sheep. Mr. Eastman ships by the WilUAm 

and Cxuion, the White Star, and Anchor lines of steamships. Ho ha 

shipped about thirty thousand in all, and has opened a market in Lon 

don, Liverpool, Manclicster, Shetlield, Birmingham, Leeds, Newcastle 

Glasgow, Edinburgh, Dundee, and other towns in England and Scotlanc 

The meat is kept iresh by a process on which a patent was obtained b 

Mr. Bate, of v>bich Mr. Eastman is the sole owner. The patent is fc 

preserving meat fresh by inclosing it in an air-tight chamber and fordn 

among it a current of cold dry air. Refrigerators, or air-tight chamber 

ire construct c<l between decks, according to the capacity of the stean^ei 

or the (h»mands of trade, the largest one being on the Wisconsin, (Wil 

i\ms and (xuion line,) wljicli is 40 feet wide, lUO feet long, and 7 fei 

ugh. These immense airtight chambers are surrounded on all 8id( 

*y three air-iif;Ut walls made of matched lumber covered with air-tig! 

laper, which is uiade so by being saturated with rosin. Between tbei 

'"rroundin*^ walls there is an open space of an inch and a half, makii 

••*>' walls as perfect non-conductors as possible. 

^^ ice-house is constructed on one side or end of the refrigeratOFi i 

1. jst convenient, and is filled with ice. The ice-compartment is in pi 

• ^ i'^'« *o the size ot the refrigerator, and is lined with galvanized shec 

< ifty tons of ice are required by the Bate (irocess for saving \ 

np<i.t ' vist-'ro^ ^j«» ">^ Mower is placed inside of themea 
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chamber, coDDected by a belt to a small steam-eDgiBe on tbe deck above. 
Pbe fans vary in size, accordiD^ to workreqaired Tbe belt is inclosed 
n an air-tight box. Flues, or air-passages, 10 iocbes higb and 16 inches 
dde, made of matched boards, extend from the fan along the bottom of 
he floor to the sides of the refrigerator, where they connect with upright 
Jibes or pipes, of half the size, which stand against the outer wall, into 
w'hich the air of the refrigerator is drawn by the suction of the fan, and 
iriven into the middle of the ice-chamber through a large flue made of 

rtched boards, where it circulates through the ice and is drawn down 
I passed back into the refrigerator through an open space about three 

aes wide left at the bottom of tbe ice. The fan makes about eight 
nu red revolutions per minute, and is kept going constantly. These fans 
ire large or small, according to the capacity of the meat-chambers. In this 
ray a constant circulation of cold air is kept up during tbe entire voyage. 
A. thermometer, suspended in a tin pipe which reaches from the upper 
leek down into the refrigerator, indicates the temperature, which is kept 
IS near 38^ as possible. A cap is kept over the top of the pipe to pre- 
sent the escape of the cold air from the meat-chamber. A more rapid 
sircnlation of air, which can be made by increasing the speed of the 
an, will lower the temperature. The steam to run tbe fan-engine is 
mpplied from the steamer's boiler. 

As soon as the meat is received and put into the refrigerator it is 
dosed, not to be oj^ened until the steamer is ready to discharge her 
2argo on the other side of the Atlantic. The quarters of beef are sns- 
[)endcd on hooks and also laid on the floor. When hogs are shipped 
[ihey also lie on the floor, and the meat, being packed closely, does not 
move about when the steamer rolls at sea. If the supply of ice should 
ran too low, it can be added to from the stock kept on all steamers. 
Usually, however, more or less ice remains in the ice-chamber, and is 

d at the port of destination. The meat is generally loaded at night, 
9D account of the cooler temperature and the less liability of delays in 
getting the trucks onto the docks and alongside of the steamers. 

Only the best and heaviest beeves are selected to be sent to Europe. 
To be tbe most protitable, they should weigh when dressed not less than 
SOO pounds, although lighter ones are sent on account of the scarcity of 
Krst-class animals. 

Mr. Eastman prepares bis meat for shipment at the slaughter-houses 
at West Fittyninth street, New York, and at the stock-yards of the 
New York Central and Hudson River Railroad, where large refrigera- 
tors have been constructed by him on the same principle as those on the 
steamers. The refrigerators, called at the slaughter-houses "chilling- 
rooms," are situated just in the rear of the platlorms where the cattle are 
killed and dressed, and are so constructed that the sides of beef can be 
ran into tliem on cars attached to the timbers overhead. The sides of 
beef are suspended to the cars, hanging by the gambrel-joint, and as 
soon as dressed are conveyed into the chilling rooms and transferred to 
the hooks overhead. These rooms are kept shut except when opened 
to let in the meat, and thi u they are closed as soon as possible. In this 
way handling the meat is avoided, and the animal heat is expelled as 
soon as iK)ssible, which is considered very important in preparing meat 
for long shipments. Themeat soon becomes hard and Arm. Each quarter 
is inclosed in coarse canvas, before being removed from the chilling- 
rooms, to keep it clean and prevent wearing or rubbing in handling and 
while being transported. In no case is the meat allowed to freeze, but 
the aim is to keep it as near the same degree of temperature as possi- 
ble. 
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The meat remains in the chilling-rooms until the steamer is ready tx) 
receive it, and then it is carefally conveyed on trucks with springs, so 
as to avoid mussing. "Mr. Eastman has never lost a single quarter by 
spoiling, and says &at his beef is in better order to ship to the interior 
markets after it lands and keeps better than beef fresh-killed od the 
spot. He says that he shipped several hundred quarters last sammer 
when the thermometer stood at lOO^, and not a pound was tainted or 
spoiled. It was taken from the chilling-room at night and rapidly 
transferred into the refrigerators on the steamers, and on the other side 
of the Atlantic was sent forward under a very trying temperalnre. He 
thinks that the cold atmosphere effectually closes the pores or sears the 
surface of the meat, so that it is not as susceptible to the effects of heat 
and taint as freshly-killed meat, while at the same time it looks as fresh 
and bright as the newly killed, and does not lose anything in flavor. 
This beef sells in the foreign markets at 7 to 8 pence per pound, and is 
pronounced just as good as the home fed, which sells at 10 to 12 pienoe 
per pound. The American beef is lighter, and this is really the greatest 
and possibly the only difference. If the American farmer will feed hie 
cattle more, thereby bringing them to a higher condition, and making 
the beef better and more weighty, he may reasonably expect nearlji 
if not quite, the same price for his beef in the English market which the 
home-produced brings. But the light and thin beeves, which make nps 
large proportion of the supply sent to the seaboard, will not compete 
with the stall-fed short-horns and other improved breeds of theEnglisti 
and Scotch graziers. 

The cost to Mr. Eastman is about $26 per head, in gold, for preparing 
freight, and cost in transit, inclnding commissions on the other side 
The averaged price realized is about (90, gold. Mr. Eastman is non 
engaged in constructing three additional large refrigerators or cbillin|< 
rooms at West Fifty-ninth street, and will enlarge his operation aooord' 
ingly. At the present time, on an average, fifteen hundred cattle pei 
week are shipped from New York. 

While Mr. Eastman may be properly considered the pioneer in thij 
enterprise, being the first to establish a paying trade in fresh-meat ex- 
portation, the fact should be recorded that Mr. John J. Bate, of New 
York, made several experiments in this direction. He tells the 8t(N7oi 
this experiiuentiil operation as follows : 

On the 11th February, 1875, 1 fibipped by the nteamer Baltic, in i*efrif;erator, twdvi 
quartors of beef, twelve Bheep, and nix hogs. The inanagorB of tho White Star liiM 
thought fio lirtle of ihe euterprise that they refused me the use of steam to ran the 
fan-blower. Tbe meat reached Liverpool in good condition by tlie use of hand-powa 
to operate tlie fan. On the Oth of June following I shipped on the steamer Wisconsfai 
ton carcflsseH of beef, thirty sliee]>, and twelve hogs, the meat reaching LiroijiooliD 
good condition. On thi) lOih of August following 1 shipped on tho steamer BntansM 
twenty carcasHes Imh f and one liundnd and forty sheep in refrigerator. The mflit 
arrived in Liver])oul in guod condition, Used steam. In October foUowing Mr. T. Ci 
l^^astman made the next and all succeeding uhipments. 

Gillett and Sherman, another larj^e shipping firm in New Torki 
slaughter and prepare their beef at the Now Jersey stock-yardSi 
ocated at Hnrsimus Gove, in connection with the Pennsylvania Gentral 
ind Erie Eaiiioads. They are sending I'rom one hundred to three handled 
iattle per week, and ship on three stea-mers of the Inman line, two of th< 
Junard line, with one su^amer on the National. This firm began in August 
^75, with a shipment of seventy-one cattle. They have sent about threi 
.uousand five hundred altogether, and estimate the cost of shipment ani 
^ale <^n b.i $23, gold, aTid the average sale per head to be $90, gold. Thei 
ar... Afri^iir^itor h bA CAtv of Choster, (Inman line,) and will holi 
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ondred cattle. They send the best cattle they can buy, none less 
aven hundred and fifty pounds' weight, if possible to get them, 
ast shipment, February 1, averaged 850 pounds dressed weight, 
principal market is London. 

^rs. Gillett and Sherman ship under the patent of Dr. J. J. GravenS| 
is a process for radiating cold air and preserving fresh meat. A 
trator-chamber is constructed between decks by making double 
>f planks and lining the inside of both of the plank walls with pat- 
)fing-paper, and so placing the plank that where they join the cracks 
)t \^ opposite each other. The doors are made in the same way, 
e whole room, fitted in this manner, is made as air-tight as possible, 
nized-iron pipes, 2J inches in diameter, connected together, are 
I one above the other, reaching from the ceiling to the floor, 13 in 

I extend around the walls and through the middle of the room, 

1 which brine is forced by a Knowles bilge-pump located outside 
. apartment. The pump runs on an average of eighty strokes a 
e. The brine is pumped into the top pipe and runs by its own 
y and the pressure of the pump down through all of the pipes, and 
imed into the reservoir from whence it came. The reservoir is a 
•tight compartment situated alongside of the refrigerator, and is 
»vith ice and salt, at the rate of twenty sacks, four bushels to a sack, 
'erpool salt and forty tons of ice. This amount of ice and salt is 
ent for preserving the carcasses of one hundred cattle for 13 days, 

is longer than the time usually required for transportation from 
ica to England. It is calculated that the pipes will radiate a cold 
rature for 18 feet, suflicient to keep the meat, and for any space 
d 18 feet another set or tier of pipes must be had. A waste-pipe 

top of the reservoir allows any excess of brine to escape. The 
is pumped from the bottom of the reservoir and returned to it from 
frigerator at the top, so that a constant circulation is going on and 
:tremes of cold are brought into use. The ice and salt are put into 
servoir a couple of days before the steamer sails, and before the 
is placed into the refrigerator the pump is set going to cool the 
and have it ready for the ineat, Water is put into the reservoir 
ate a brine, if it is necessary to do so before the ice may melt suf- 
;ly to cool the pipes. When the meat is put in and hung up on the 

overhead — as, under this system, it is never laid on the floor — 
)frigeratar is closed tight, and the pump kept going constantly 
^ the voyage. The shipper is obliged to have a man in attendance 
ulate the pump and watch the temperature, which is kept between 
id 4(P — as near 36^ as possible. Greater cold is produced by a 
rapid pumping of the brine through the pipes. The steam is sup- 
by the steamer. A screen is placed over the mouth of the feed- 
:o prevent the pump getting choked. A thermometer is placed 
he pipes, and one at some distance off, to note the degree of tem- 
ire. These are seen through a glass plate placed in the wiall. After 
ifrigerators have been shut a few hours a rapid condensation takes 

and the pipes are covered over by coating of ice, and the atmos- 

is thereby rendered dry. If the temperature runs up to 40^, it must 

Inced rapidly, or the meat will spoil. It costs $2,000 to fit up a re- 

or under the Cravens patent large enough to hold one hundred 

ty cattle. Under the other patents the expense is not so great, 
ssrs. Gillett & Sherman have an extensive cooling-room at the 
hter-house connected with the New Jersey stock-yards, which is 

up with an ice-reservoir and pipes the same as on board of the 
ler. This room is used for storing the meat before shipment, bat 
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these gentlemen do not think that any artificisd cooling is neoesaaiy 
in \7iuter, ueither do the other shippers who prepare their meat at theae 
yards. AH of the quarters are bagged ; that is, sewed up in canvas. 
M(»8sr8. GiUett & Sherman send from forty to sixty sheep with each ship- 
ment of beef, but no bogs, as they are so unsalable in the English market^ 
Euglisbmeu not having learned to eat fresh pork sufficiently to create a 
demand beyond the home-production. Forty cubic feet of space are 
estimated to hold a ton, acc*ording to ship-measurement, and the shippers 
of fresh meat are chargetl, according to this rating, 30 shillings, EDglidi 
money, per ton. Shippers in all cases have to be at the expense of fit* 
ting up the refrigerators, and have to furnish the engine, pumps, and 
fans, as well as the ice required. 

Under the Bate system no extra man is required to go with the ship- 
ments. Shipi>ers are required to pay for the space occupied by the refrig- 
erators and ice-chambers on the outward passage, whether used by them 
or not. On the return voyage they are usually filled with fine goods, 
being a secure phice for such freight. 

Though Gillett and Sherman are intending to increase the numbers 
of refrigerators, and are now negotiating with the National line for this 
purpose, Mr. Gillett is of the opinion that the future does not look as 
promising for success as he wishes it might. The English market isex- 
ceedingly sensitive and changeable, and in London the prices of beef 
have been known to vary a penny in one hour, and two pence in twen^- 
four hours. Tbey have been obliged to sell as low as four pence per 
pound, but their average sales have been about six pence, at which 
price it would i)ay to ship. 

In mutton we can successfully compete with the English and Scotch 
graziers, as the quality is equal to theirs, although not so fat usually or 
so thick on the rib; and if our beef was as carefully fattened we could 
challenge competition, and there would be no doubt of the future sac^ 
cess of the trade. 

Samuels and Company ship from New York on two steamers, on the 
National lino, directly to Loudon, whenever their steamers go oat 
Each one is fitted up with a meat-chamber large enough to hold one ban* 
dred cattle. They use the Smith process, which is similar to that of Baia 

Daniel Toil'ey and Company also ship on three other steamers of the 
National line, whenever these vessels sail from America. The refrigera- 
tors on the^jc three ships are each calculated for one hundred cattle, and 
this is the number they send forward. They use the Banta process, 
which is also similar to that of Bate. They send lighter beef than the 
others, the carcasses not averaging more than iiOO pounds. They do not 
contemplate, w ith the ]>resent outlook, any increase in their trade. 

Martin, I'uller aii<i Company and Messrs. Morris and Allerton ship 
from Phi]a<leli)liia, using the Cravens ])ateut. These two firms together 
ship five hundred cattle per week. They have all the necessary oatftt 
of chilling-rooms and other appliances unuer these x)atents which are re- 
quired to make their business a success. Live cattle are sent from Philar 
delphia, but not in any considerable numbers. They have also been 
shipped from New York in small quantities, but the space requured is 
too great tor any extensive trade. From Portland, Maine, about six 
hundred cattle are shipped weekly by Wells and Company. 

When greenbacks get to be at par with gold the margin of profit will be 
so reduced that, in the opinion of shippers, it can only be maintained 
by a reduction in home cost and a better quality of meat, bo as to com- 
pete move successfully with the foreign beef. It is not probable that the 
cost of transportation of cattle from the West to the seaboard, and idao 
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the Atlantic, can be mnch reduced. A more systematic and 
;h maDoer of feeding mnst be inaugurated to cheapen the pro- 
3D. An increase of production ^ill not meet the requirements of 
lae unless such increase is improved in quality much beyond the 
^o rate now sent to market. Stall-feeding must take the place of 
asteful and careless fattening in the pastures and corn-fields as*is 
generally practiced. Let the vast areas of pasture in the border 
8 and Territories be employed for breeding and feeding the cattle 
they are two years old, and then let tiiem be sent forward to the older 
»D8 to be fed a year on corn and rounded up to the proportions of 
)reign demand. 

3 following extract from the London Mark Lane Express of Janu- 
5 will be of interest here : 

excitement apon the subject of the importation of meat from America increases 
news of large fireights received circulates through the country, losing nothing, 
y depend, in its course. There is no doubt that the large supplies recently sent 
don and Liverpool have had a considerable effect npon the trade of those im- 
t meat-markete, although up to the present, prices in the country have not been 
iably affected. The present supplies of American meat, if spread anything evenly 
le country, would be absorbed without producing any noticeable effect upon the 
d of home-produced meat. But the supplies are not, nor are they ever likely to 
)n]y spread over the country. Indeed, in hot weather, unless the cold-air proo- 
Lept up after disembarkation and during transit by rail, the foreign meat cannot be 
jr into the inland districts. Wbat, however, will amount to the same thin^ wiU 
I, that the price of meat being lower in London and other large ports than m the 
y markets, less home-grown meat will be sent to the former, and the supply, and 
»re the prices, will be again equalized. Then, as we have remarked, if the 
3an supply is not larger than it is now, its effect upon the price of meat wiU be 
9simal. But there are those who tell us that the trade is only in its infancy, and 
know bnt little of the resources of America for meat-producing, we cannot dis- 
the prediction. Only last week one large im{H>rter stated that he had a thoa- 
larcasses of beef, and as many of both mutton and pork as well, on the sea b^ 
New York and Liverpool. Such little recitals as that are calculated to oauaa 
; bnt until wo know more about American resources it wiU be foolish to gladden 
arts of consumers and cause producers to tremble with visions of cheap meat, 
not yet been proved that America can keep up her present shipments of meat of 
lality, and it would not pay to send any other ; still less that she can increase 
[>ply. Nor has it yet been shown that American farmers can rear and fatten bnl- 
o send to England and sell with a profit at six pence a potmd. We ooidd not do 
with land rent free. 

lew impulse has been given to the business by the increased facili- 
>r handling meat on its arrival in England. An immense refriger 
covering an area of nearly an acre, with numerous apartments, 
of which contains a cooling apparatus like that in use on the 
ers, has been built and is u^ for storing the meat and obviating 
ecei5sity of immediate distribution and compulsory sale at any 
that could be obtained at the moment. 

t following oHicial figures show the increase of this trade in eighteen 
js: 
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RINDERPEST. 



retary of the Treasury having submitted to the Department 

oiiare the question. Whether the disease of rinderpest conld be 

laicted to this coantry through the medium of dry or salted hides f 

ssponse was the following opinion by Pro£ James Law. of Oomell 

y-] 

swer to the question submitted to me, I would reply that while 
V fr< hides, like all other products of the victims of the 
: , e capable of communicating the disease, no authentic 
1 I be adduced of its conveyance by dried (hard) or salted 

. On i;he contrary, a number of experiments, instituted with the 
; of trying this question, has established that dry or salted rinder- 
lides are harmless. These experiments have been conducted in 
east and west of Europe with similar negative results. Dr. 
:ach made ^^ many experiments with dried hides, and with skins 
i had b^n bung up in the open air and exposed during 
y-four hours. These skins never infected a single animal. On the 

cattle were afterward laid fresh hides, or they were inoculated 
Qnesh virus, and they died. Professor Brauell also experimented 
y by inoculating cattle with dried skins and dried hair, but when 
articles were inoculated more than forty-eight hours after their 
ral from the animal furnishing them no case of infection resulted. 
) experiments were conducted in the Bussian steppes. In the 

of Europe, Weith, Lorinzer, and Spinola have found the hides 
ing on the eighth day after removal from the body. Ko doubt the 
perhaps eyen the freezing, of the elements prevented their decern- 

n. But the disease has nowhere been even plausibly traced to 
I ted hides. 

1 y to what is true of most animal poisons, that of rinderpest 

ry ily destroyed, and it seems probable that the chemical 

uccurriug in skins rolled up in balls or hung up so as to be freely 

u to the air are quite sufficient to destroy the contagion. As an 

d of its rapid extinction I may note that at the experimental 

it Albert Veterinary College, London, in 1866, sick and healthy 

were kept in adjacent stables, under one roof, and looked after 

) ae attendant, who thrice a day supplied the wants of the 
oy and those of the diseased. On no occasion did he return to the 
fay for several hours after visiting the sick, and in this intervsd the 

about his clothes must have been decomposed, as this state of 
:s lasted several weeks without any harm coming to the sound cattle. 
ily Professor Gerlach, of Hanover, visited the sick animals, and 

straight from them into the stable of sound stock, with fhe result 
two days thereafter two of those showed signs of rinderpest, and 
table was permanently infected. 

view of such facts as the above, most European nations permit the 
ti^fOic in dry and salted hides, and we may do so with equal safety, 
t if they came more in contact with cattle than they do after the 

21 A 321 
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importation, the foots woald not warrant as in stopping the trade. Only 
it must be carefully guarded against abub'e, as frozen bides, or those 
that have b(»en stripped from the victims on boanl ship and burriedly 
salted to qualify for admission, may introduce the disease, and the accli- 
mntizaiion of such a puisou in the continent is far more to be dreaded 
than any temporary loss, however great. Fresh and frozen hides must 
be rigidly excluded. 

The distinction made by Mr. Thompson between the hides of calres 
and grown cattle cannot be supported, as rinderpest, like other coDta- 
gious diseases, pn)ves congenital; but calves' hides, like others, may be 
admitted when thorou^'hly dried or salted. 

It must not be inferred that the contagion of rinderpest is always 
destroyed by dr^ ing. On the contrary, it has often been conveyed long 
distances in dried ilbrous material — notably in hay and straw — in wbicb 
case the excln.^ion of the air is probably the cause of its preservatioiL 
An im])ortation of the malady into the north of Scotland, in the middle 
of the last century, was made through the medium of Dutch hay. 

Hon. D. Christie is in error in saying that pigs are susceptible of thii 
disease. In one instance only, at the Jardin des Plantes, was an animal 
at all related to the pig (the peccary) aficcted; while, on the otiberhand, 
in all the countries of Europe pigs have mingled continimlly with tiic 
diseased cattle during each epizootic of rinderpest without a single caM 
of inlection of the species. 

While the restriction placed upon cattle should be extended to all 
ruminants, horses and pigs ought to be admitted without quarantine, bal 
with the siinj.le precaution of sponging the one with a weak solution ol 
chloride of lime or carbolic acid. Any fodder or litter accompanyinf 
them irom infected countries should be burned, and all clothing packed 
in trunks or boxes should be fumigated with sulphur smoke or heated 
to a temperature of 140^ Fahr. 

I feel called ui)Ou to add that, in my opinion, the clause providing foi 
the admission of blooded stock on a consular certificate must render th< 
whole Older a dead-letter. What but blooded stock is imported into th^ 
United tSrntes from Europe? And how is a consular certificate to pro 
tect us against a disease that may be contraeteil on the infected qnaji 
at the time of shipping Y We have already imported apthooa fever, ii 
1870, exactly in this way : Two fine short-horn cows, taken from a sonm 
herd and in every way worthy a certificate of health when they started 
contracted the seeds of the disease at the shipping-port of Liverpool 
passed through ir. on the Atlantic, were landed at Quebec, and conveyec 
the infe(*.iiou to the herd of their owner, whence it spread thronghoa 
Canada and over the Northern States. Now, this affection has a idiorte 
period of latency than rinderpest, and was, therefore, less likely tn 
tiscape detection. Having, then, already im])orted apthons fever will 
flooded stock taken from healthy herds in England, what guarantee ban 
TO that wo shall be saved from a similar introduction of rinderpestf 

To sum up, I would advise the following : 

1. That all ruminating animals, of whatever breed, be sal^ected to ex 
uiiuation by an expert, to a quarantine of four days, and to a disin 
ection of their surfaces with a weak solution of chloride of lime or car 
>olic acid. 

I. That horses and swine be admitted, without quarantine, after theii 
iKinn have be^n disinfected as above; and 

^'"U al ^orou^'^tiy-dried hides, and such as have been salted in 
1 . . ^ xof,. ^giipii ^ ^ ft^ miff j^d without any restriction. 



RECENT ISVEXTIOSS FOR mSECT DESTRUCTION. 



By DmiEL Bbebd, 'WAeniKGTos, D. C. 



There are fev crops cnltivated in any part of tbe coontry that are 
Dot at some [)erio<l of tliuir growth liable to iDJury from sunie form 
of insect life. Some of our a^icultnrdl district's hare, within a few 
years past, been mgually visited, and in some sections extensive crops 
nave been wholly destroyed. Kansas, Colorado, and adjoitiitig States 
have soffeTed severely, even to such an extent aa to call for legislative 
action both from the State and General Governments. 

jUany of the older States have, in view of tbe gradual encroachment 
of predatory insects, by legislative enaotmenis endeavored to check 
the evil by making it a penal offense to destroy insectiverons birds, and 
there is little doubt that such laws have resulted in mnch bene&t, 
eBpecially to cultivators of fruit. 

Borne crops appear to be more exposed to the depredations of insects 
than others, the protection of which has called into action the inventive 
genios of man, and patent rights have been songht for the constrDCtion 
aod ase of machines and instrumentalities designed for that purpose. 

Among the most exposed may be named the cotton, potato, wheat, and 
other small grain and grass cropa A machine or device that will afford 
protection to one class of plants may not to another. For example, the 
oottOQ-plant is preyed upon by the army-worm, larva of a night-flying 
moth, {LeucaHia vnipviKta.) and the cotton-worm, larva of an olive-brown 
moth called AUHa argyllacea. From the well- 
known nocturnal habits of those moths, and the 
certainty of their being destroyed by a light, a 
cheap and effective mode of destroying them, 
shown in the annexed figure, has been adopted. 
It consists of a pan of viscid matter placed upon 
a btake, which is set in the fleld of cotlon at , 
Boitable distances. A block of wood is placed L 
in the center of the pau, upon which is placed ^ 
a lighted glass lantern. The moths, being 
attracted by the light, dash against it and fall 
into the pan, and are thus destroyed before 
depositing their eggs upon the tender leaves of 
the growing plant. 

The army-worm is arrested In its migrations 
by plowing a deep furrow around the Held, and 
making it smooth by drawing a smooth log of 
wood along the fuiTOw. The worms fall into 
this, and ai'e unable to ascend the steep sides. 
A safe and novel metbotl for killing the worms 
has recently been invented. It is sbown iu i'^s- 1- 

Figure 2. It consists of a sheet-iron furnace, having the form of a half 




t^/>S-<' 
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cylinder, tapered at the ends, in which a fire is bnUt, and this heated 
furnace, beiog drawn along the furrow, destroys the worms. Pievioiia 
to this ioTentioQ it was customary to strew dry staw along the furrow 
and set tie to it, but this was ofteu attended with danger. This heated 
iron boat can bonsed without danger, and at the same time it serves to 
keep the inside of the furrow in a smooth and firm condition, 
Fiff. 2. 




The potato-plant has for many years been exposed to the depreda- 
tions of an insect commonly linown as the potato-Sy, {Cantharii vittala,) 
now generally known ander the name of J/ijtta vittata. Varions modes of 
treatment have been adopted for its extermination. Latterly a neif 
enemy has appeared, known as the Colorado beetle, {Sori/phora deamJi- 
neata,) which is more destructive than the former. 

The nnnsual ravages of these, especially the latter, have awakened ft 
spirit of inquiry as to an appropriate remedy, and a number of valoable 
inventions have resulted from such investigation. Among these, we find 
one for sifting Paris green (arsenite of copper) upon the growing plants, a 
view of which is shown in figure 3. But it has been serionsly questioned 
whether the ase of a deadly poison 
npou food-prodncing pl^ts is a jiu- 
tifiable proceeding. Is it not pos- 
sible that the pores of plants tiiiu 
treated will absorb some of the poi- 
sonous elements, thas renderiagtlie 
product unfit for the human Btim- 
ach T It is, OQ the one band, claimed 
that in those sections of the couifiy 
*^B- 3- where Paris green has been used 

no evil has resulted from its dbc. Oq the o£er hand, some well- 
informed physicians claim that gastric diseases ara more prevalent 
where it is freely used than in adjoining sections wbere it is not nsei 
It is nndonbtedly true that destruction by mechanical means is a safir 
method. 

Among the mechanical devices there are two that seem to be qoita 
feasible. The one shown in figure 4 may be described as follows : Tia 
rear end of the machine is mounted npos 
two wheels. A troogb, with a mnner 
like bow, containing some adhesive mat- 
ter, is suspended upon each side of tlie 
row, A vibrating arm or beam, canT- 
5 whisps or brushes, is a^ustablysas- 
; iicuded from the frame, and a^ the ma- 
chine is pushed along astride the lov of 
plants the insects are shaken into the 
1 troughs, from which they are unable to 
escape. 
Another machine, constructed npm 
• 'i- the same gener.il principle, instead of 

^, with adhesive matter, to entrap the insects, is po- 
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ided with a pair of cmshing-rollers, as stiown in figure 6, between 

rliich the insects are crnsbed. The ma- 

hine is supported npon two wlicela, oho la 

he rear of the other. The body is hopper- 

liaped, Willi a pair of crushing-rollera at I 

lie bottom. On eacli side there nro re- ^ 

olviag-wings, which sweep the insects 

3to t!io hopper, and in addition to these j 

here are two gathering- fingers, which ^ 

upport the vines duriiig the passage of 

ho machine. Fig. 5. 

" The deatrnctiTC insects, popularly known in this country by the name 
if grasshoppers, but which in our version of the Bible and other works 
n the English language are called locusts, have, from a period of very 
ligh antiquity, attracted the attention of mankind by their lamentable 
avages. It shonld be here remarked that in America the name of locust 
3 very improperly given to the Cicada of the ancients, or the harvest-fly 
if English writers." — Harrii. In what may bo hero presented, the terms 
' locnsf.and "grasshopper" may be taken to mean one and the same 
nsect, of which there are a nnmber of species, all of which belong to the. 
jrdor Ortlioptcra. From acconnts we have in the Bible, and the relation 
if modem travelers in the East, we learn that this insect has again and 
igain proved a terrible scourge to the inhabitants of that quarter. Al- 
hough the ravages of locusts in America have not been so destmctive as 
n the eastern continent, yet they have been suflaciently formidable to at^ 
ract attention, and not nufreqnently have laid waste considerable tracts 
if country, and thus have occasioned no little loss to the cultiva- 
ors of the soil. More than a hundred years ago different parts of 
^cw England sufTeFod severely from the ravages of locusts. It is 
tatcd in Williamson's History of Maine that in 1743 and 17S6 they cot- 
red the whole country and threatened to devour every green thing, 
ndeed, so great was the alarm they occasioned among the people, that 
lays of fasting and prayer were appoints on accotint of the threatened 
alamity. 

Colorado, Kansas, ^linnesota, and other Northwestern States and 
'erritories have, of late years, suffered severely from this locoBt- 
coarge. A convention of governors has been held to devise ways and 
s to stay their destructive ravages, and a commission has been 
seated by Congress to investigate the sabject, and, if possible, to 
evise means of relief. 
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In thirty-six States there are now thirty-nine colleges which have 
received the coDj^essioual land-grant of July 2, 1SG2. There are also 
branch institutions in Georgia and Missouri. The Agricultural and 
Mechanical College of Texas has been opened during the year. All the 
colleges are now in operation, except that of Florida, which is expected 
to be opened early ia 1877. The professors and assistimts in these col- 
leges during the year numbered 473, and the students, 4,211. There 
are eleven States which have not sold all the scrip or laud granted b^ 
Congress; Illiuois, Iowa, Kansas, Michigan, Minnesota, Missouri, Ne- 
braska, Nevada, New York, Oregon, and Wisconsin. They have sold 
during the year 51,405 acres, at an average price of $4.41 per acre, and 
1,463,505 remain unsold. The largest average price obtaiu^ i>6r acre bj 
any State was $8.38, by Michigan, and the smallest, $2.20, by Iowa. The 
annual interest received by the agricultural and mechanical colleges ol 
the several States from the proceeds of all the lands thus for Bold 
amounts this year to $525,745. Thirty-four of the colleges have farms, 
which coutain, in the aggregate, 15,418 acres, and their estimated value 
is $1 ,321,002. Statistics more in detail may be found in the tables at the 
close of this article. ' 

It will be seen that in some of the colleges of which a report is made in 
the folowing pages, the number of students pursuing agricultural or me 
chanical studies is much smaller in pro[)ortion to the number in attendance 
than in others. This may be owing to several causes. In some casec 
the colleges have been recently established, and have not yet been 
brought into practical working order; in others the students were poorlj 
prepared when they entered, in consequence of the low standard oi 
education in the surrounding country, and in others inducements were 
greater to enter npon other courses of study which seemed to promise 
more immediate profit ; but these embarrassments are gradually becom- 
ing less, and when agriculture and the mechanic arts require higher qoali- 
fications for tlieir practice and become more remunenitive, they willj 
no doubt, entirely disappear. Some of the colleges have already at- 
tained a h\^h standard of excellence, considering the time they have 
been in openitiou and the fact that they have largely to edacate theii 
own educators. A large number of students graduate at these colleges 
every year, and enter upon practical ianning and the mechanic arts, oi 
)ecome x)roleb.'5ors in industrial institutions of our own or other coanttiea 

AX.AJ)AMA. 

Agricultural and Mechanical College of Alabama^ at Auburn ; Rev, I. T. 
wclienor^ D, D.^iircsident. — ''Our coilege,'' says the president, ^'is steadily 
T''*Teasiug in po[)ularity. The people of the State !ire beginning to 
.^ivierstand our aims and toappieciate our ellbrts.'' During the yeai 
j'reuch aud German books, i)lates, and niod(jIs, and various kinds of ap- 
^ir- US have beer ri^wcwif^A fty- -inference and illustration of the dift'er- 
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The college-farm coDtains 100 acres, aod is vaJned at $2,000. The 
[1 is naturally poor, but by skillfal coltivation ami manuring it has 
«n greatly improved. Crops of corn, wheat, oats, cotton, grasses, and 
great variety of vegetables have been cultivated during the year. Not- 
thstanding the season was very unfavorable, in consequence of severe 
irougbt^ corn yielded 50 bushels, wheat 18J bushels, and cotton 400 
>oand8 per acre. The great success attending the efibrts to improve 
he fertility of the college-farm has excited much interest among the 
leighboring farmers, and led to a general improvement of the agricult- 
ire of the surrounding country. Similar success has attended the 
abors of the superintendent of the experimental farm, calleil the Ex- 
?rimental Station, near Courtland, in the valley of the Tennessee 
>.iver, referred to in our report for 1876. The superintendent says: 
^The grasses are splendid, far exceeding my most sanguine hopes, and 
»me out of the drought unscathed, except timothy, which is not so 
promising. They are the admiration of all who see them, and demon- 
strate that ours is a grass-growing country. 
The college building, representai in the accompanying engraving, is 
fi brick edifice, 70 feet long, 60 wide, and. three stories high alK)ve 
[ cement, and is said to be the best-constructed building in the 

Eite. In the basement there are seven rooms, and twenty-six in the 
suines above. They consist of lecture, redtation, professors' laboratory, 
linet, library, drawing, reading, assembly, and ordnance rooms, ana 
gymnasium. They are well finished and airy, those of the basement 
Deing 10 feet high, of the first and second stories 17, and of the third 13, 
d each of the towers is 85. The sum of $1,400 has been expended 
ring the year for improvements of various kinds and repairs on the 
Duildings. The annual interest derived from the proceeds of the con- 
gressional land-scrip is nominsdly $20,280, but in consex][uence of the 
depreciated State certificates in which it is paid the college actually 
receives, on an average, only about $16,224. 

Professors during the collegiate year, 5 ; assistants, 2 ; students, 104; 
pursuing agricultural or mechanical studies, 80. 

ARKANSAS. 

ArJcansiu Industrial University, at Fayetteville; JT.P. Gates, A.iL,presi- 
detU, — The annual interest derived from the proceeds of the congressional 
land-grant now amounts to $10,400. The experimental farm contains 
160 acres, and is valued at $12,000. Experiments have been made 
in testing the qualities and adaptability of Tappahannock wheat, 
Suri>rise oats, and clover. Ten acres seeded to clover, which has 
been considered a very doubtful crop in Arkansas, have yielded very 
largely, and indications are that it will succeed well in that climate on 
soil properly prepared. All the labor on the farm has been i)eriormed 
by the students at prices varying from 5 to 10 cents per hour, according 
to their elliciency or skill. 

Professors in the university, 9; assistants, 3: students, 270; students 
in the agricultural course, 25 ; in the mechanical, 20. The professors give 
instruction in common in the university and the agricultural and me- 
chanical department. 

CALIFORNIA. 

University of California — CoUeges of Agriculture and MecJuinics, at 
Berkeley; John Le Conte, M. D., president, — The course of study in the 
college of agriculture has been so changed daring the year as to indade 
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three instead of two years in the undergraduate coursoi general and 
economic botany being taught in the sophomore instead of thejanior 
year. Students are not only enrolled in separate colleges, but in each 
college they may enter on regular or special courses. The special conises 
are adapted to those who desire to acquire proficiency in a single branchy 
or who are unable to remain long enough to pursue a fall course. Spe- 
cialists are also received into post-gradnate courses in chemistry and engi- 
neering, and such other specialties as may bo provided by the heads of 
thediflterent departments. An opportunity is thus offered to any student 
who may feel himself deficient in a branch of study which he has pur- 
sued in the regular course to acquire such additional information as he 
may desire. 

The annual interest derived from the proceeds of the congressional 
land-grant^ is now $45,000. The college-farm contains 200 acres, and 
valued at S200,000. This includes the whole domain at Berkeley, 
40 acres of which have been under cultivation with experimentel 
crops. It is the design of the university to develop this domain 
for the purpose of illustrating the capabilities of the State for special 
cultures, as forests, fruits, field-crops, &c. It will, therefore, be the 
station where new plants and processes will be tested and the results 
made known to the public. Experiments have been made on the eflEbcts 
of different depths of plowing and on five kinds of fertilizers in the pro- 
duction of wheat and oats. In the laboratory, investigations have been 
conducted in the analyses of soils, subsoils, fertilizers, waters and their 
purification, grape sirups, seeds of the RJiamnus CalifamiouSf proposed 
as a substitute for coffee, and of commercial products for economic use. 
The garden of economic botany has also been improved by grading and 
underdraining. 

Professors in the colleges, 10 ; assistants, 9; students, 60 ; professon 
in all the departments, 12 ; assistants, 23 ; students, 307. 

CONNECTICUT. 

YaU College — Slieffield Sd^yntifio School at New Haven ; Bev. Noah Pot' 
ter^ D. D., LL. i)., president — The Peabody Museum of Natural Hiatoiy, 
referred to in our last report is now completed, at a cost of $140,000; 
including cases, $175,000. The money was given for this purpose by 
George Peabody, of London. The plan of the building is so arranged 
that it can be enlarged at any time when more room is needed wilii* 
out injuring its symmetry or beauty. The basement is devoted to tlie 
sandstone collections of fossil foot-prints from the Oonnectioat Valley 
and to work and store rooms ; the first story, to the mineral-cabinet 
and recitation and lecture rooms; the second, to geology; the tluM, 
to zoology; the fourth, to archaeology and ethnology. A part of the 
collections have already been deposited in their appropriate rooms and 
systematically arranged. The museum is now open to students daOf. 
nstmction in mineralogy, zoology, and comparative anatomy will be 
given in this building, and the laboratory of determinative mineralogy 
has already been moved into it. During the past two years two pio> 
fessors have been added to the faculty of the school, William O. Hiz- 
^^ Ph. B., professor of chemistry, and Sidney I. Smith, Ph. B., pio&B* 
^ '^ comparative anatomy. These professorships are botii new, and 
uv gentlemen selected to fill them have prepared themselves by stndf 
u tlds country and in Germany with special reference to the partienltf 
^ranr»>op ti^oy are required to teach. 

..., ^. -iifinnc iinxTA hp^p miide to the zoological colIeotioiiSy oonsut' 
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ng of fishes, insects, and a vast number of the lower orders of inverte- 
t)rates. The geological cabinet has also been increased by several 
tJioasand species of interesting vertebrate fossils, collected in different 
[)arts of our country. Among the especially interesting additions may 
be mentioned the skeleton of the celebrated mare Esnea, imported from 
Arabia, and a series of fifty casts of human and other mammalian 
brains, obtained from the Koyal College of Surgeons, London. In geol- 
ogy, excursions are made for the purpose of examining geological phe- 
nomena and making special collections of rocks and minerals. The 
governing board in their report say that the school has always hacl stu- 
dents pursuing agricultural sudies, although the number taking the 
regular agricultural course has been small ; that its teachers in agricult- 
ure from the foundation of the school have wielded a powerful influence, 
not only in this State, but also throughout the whole country, in matters 
i^pertaining to both practical and scientific agriculture, and that the 
tnistees have constantly endeavored to carry out the intent of the con- 
gressional act of 1862 in every particular. The annual interest derived 
from the proceeds of the congressional land-grant is $8,100. A dona- 
tion of $1,000 has been made for painting Sheffield Hall, and the work 
was completed during the summer vacation. 

Professors in the scientific school, 16 ; assistants, 15 ; students, 230 ; 
professors in all the departments, 48 ; assistants, 41 ; students, 1,021. 

DELAWARE. 

Delaware College^ at NetoarJc; William H. Pumellj LL.D.^ president — 
No changes have been made in the general management of the college. 
The annual interest derived from the proceeds of the congressional land- 
Bcrip grant is now $4,980. The professor of agriculture has a farm of 
80 acres. The students cultivate portions of it for instruction in prac- 
tical agriculture, while those who perform labor not educational receive 
a libeial compensation, by which they are enabled to pay a part of their 
college expenses. It is the dedign of the college to give the students 
such a course of thorough instruction in agriculture as will enable them 
to conduct the operations of the farm intelligently and profitably, and, 
at the same time, secure thorough mental discipline by the introduction 
Off such other studies as constitute a substantial education. The usual 
crops have been cultivated on the farm, among which the sugar-beet 
has received special attention by the professor of agriculture, who prom- 
ises a full account of his experiments and their results in a report soon 
to be published. 

Professors, 5 ; assistants, 3 ; studentd; 43, 16 of whom were pursuing 
agiicultoral or mechanical studies. 

FLOEIDA. 

Florida State Agricultural Collegej at Eau Oallie ; Mr. William Wathin 
Hicks president of the trustees. — ^The college building, referred to in our 
report of last year, has been completed. It is fire-proof, having stone 
ps»titions between the rooms and a tin roof, and is designed principally 
for lecture-rooms. A dormitory, tool-house, and other outbuildings have 
also been built during the year. The trustees intend to erect the main 
college edifice and several cottages as soon as the means can be fur- 
nish^ The college has not yet been opened, but it is expected that 
the work of instruction will commence early in the spring of 1877. Pro- 
fessor A. 6. Hill has been employed by the trustees to take charge of 
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the bnil(lin;^s, the improvement of the college- pounds, and the expeii- 
mental f:irn). A line pnir of mules and the necessary tools for form- 
work Iiuv4' boon ))ro\ iciod, and a beginning has been made in clearing np 
the farm i'or ))Iantii);; an oranKegrove and other tropical fmits. 

Tiie aniuiai iutoro.st derived from the proceeds of the congressional 
land-^'rant now ariiounts to 8<>,0GS, and is paid regularly in gold. The 
collejre owns 4,000 acres of good hind, mostly wild, which is valued a1 
$5,000, and the improvements already made at $2,500. Of this land 
2,320 acres, besides several village lots, were given by W. H. Gleason 
and 1,000 by W. 11. Arno. 

An avenue nearly two miles long and various cross-streets abom 
the buildings have been opened and are in good condition for travel 
An avenue ha.s also been opened from Indian Kiver to Lake Washing 
ton, a distance of six miles. It passes through the college lands an< 
greatly increases their value. About one hundred lots in the village 
plat have been surveyed and will soon be put Into the market for sale 
All the land, except what is reserved for the college grounds, park, ani 
experimental farm, will ultimately be sold for the benefit of the college 
College Place is opposite to College Park, and is designed for the sit 
of the main college edilice. The location is high, salubrious, and pic 
turesque. 

GEORGIA. 

TJniversiiy of Ocorgia — Georgia State College of Agriculture atid th 
Mechanic AriSy at Athens; Rev. Henry I£, Tucker^ D, !>., LL, D., chat 
cellor of the university ; L. II. Cliarbonnier^ A. AL^presiiient of the college.- 
No imi)ortant changes have been made during the year. A considen 
ble amount of apparatus has been purchased for illustration in natan 
history and chemistry. Tlie interest derived from the proceeds of th 
congressional land-grcint is now $17,010, of which $3,000 are paid t 
the North Georgia Agricultural College, at Dahlonega. The ooUeg 
farm contains GO acres, and is valued at $1,500, not including tbestOD 
house on it, which originally cost $24,000. Experiments have bee 
made on the farm in the culture of cotton, com, wheat, oats, and poti 
toes. The prominent agricultural studies with which the students ai 
required to become Oimiliarare agricultural chemistry, physics^ mechai 
ics, botany, zoology, economics, geology, and jurisprudence 

It is proposed by t he trustees to put in operation, as soon as mean 

will permit, a physical laboratory, in which students will have an oppa 

tunity of experimentally verifying the laws of mechanics and physu 

illustrated in the lecture-room; such as the laws. of the mechanics 

powers, friction, specitic gravity, hydronomics, heat, electricity, aD 

maguetisn!. A large hall, 34: by r)0 feet, is used by the students i 

drawiiit,'. They are employed in this exercise during a part of tfc 

course from ouo to two hours each day. The full course includi 

orthograi>hic and isometrical prqjoctitms, development of surfaces, pra< 

ical perspective, linear, free-hand, and objex^t drawing, building an 

in:hitectural drawing, masonry drawing, drafting for carpenters^ mi 

'.uanical drawin;;? drawing and shading from solid objects, drawin 

■oi)ies, as teeth of wheels, details of the steam-engine, lathes, drillinj 

'^'^chiues, pumping-machines, and hydraulic-presses. The students ai 

jj^ercised in military tactics three times a week duiiug the year. Tt 

^taie legislature, at its last session, granted to the university two hm 

ired stamis oi' ai ms, to be used by the students of the State college an 

he academic departments. One hundred stands have already bee 

?ceivcd. All the students of these departments are required to tat 

»«4-- T -^ii- ^<?rniflr mii'^ATv drilUi nnlaaa ezoniMHl for satisfiMtocy rnanqn 
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Professors in the college, 8 ; students, 93 ; professors in all the de- 

tmenta,28; assistants, 5 ; students, 512. 

j^orth Georgia Agricultural College^ (a department of theuniversity^) at 

ahlonega; David W. Leicis, A.M.^ president — The part of the aunnal 

terest received by this college on the proceeds of the congressional 

nd-graut is $3,000. The college-farm contains 25 acres, and is valued 

1,000. Id consequence of its limited means, and for other reasons, 

I college has not been able to enter upon experiments in practical 

icalture on the farm. Most of the young men in the college are the 

of farmers, who have more knowledge of farming than of books. 

i as they are sufBciently advanced in the rudimentary branches, 

'y il enter upon a regular course of instruction in agriculture. 

uacauon in that part of the State is in a backward condition, and the 

( rd of trustees have been making strenuous efforts to raise the 

idard by establishing common schools in all parts of the surround- 

country, and educating competent teachers to instruct them. For 

X purpose a normal department has, for some time, been established 

I connection with the college, and no fewer than fifty young men and 
^omen who received their education in this school were engaged as 
sachers during a portion of this year. 

The trustees are now fitting up rooms, which will be free of rent, 

xpressly for young men who obligate themselves to teach in the fall 

bhs. By these facilities, and free tuition, the exi>enses of living 

lave been much diminished, and students, by clubbing together, have, 

some instances, reduced them to about $6 per month. As soon as 

students and i>eople are prepared for it, and meani^ can be provided, 

c proposed by the trustees to establish a school of mines as a depart- 

X of the college. Dahlonega is located in the midst of the gold-belt 

II Georgia. Gold-mines exist in the immediate vicinity of the college, 

nearly all the precious metals may be found within a short dis- 

ice from it. In the opinion of Professor Raymond and other geolo- 

s no better location for such a school can be found in the United 

B«. Many of the young men now in the college have some practi- 

icnowledge of mines and mining. The college has been in operation 

i .years, and has already had under its instruction nearly one thon- 

l students. The average attendance has been very high, not being 

r ed by any other institution in the State. 

irruiessors, 5 ; students, 245, 30 of whom pursued agricultural or me- 
chanical studies. 

ILLINOIS. 

IQinais Industrial University j at Urhana ; John M. Gregory j LL, D., 
regent — ^The annual interest derived from the proceeds of the congres- 
nonal land grant is now $28,200. None of the land has been sold 
luring the year. Experiments were made on the exi)erimental farm 
with chemical and other fertilizers to ascertain their relative value as 
compared with stable-manures in the difi'erent modes of applying the 
atter, and in feeding cattle to test the efl'ect of the quantity of food 
consumed. Investigations have also been made upon the temperature 
>f the soil in dilTerent situations and under different treatment, upon 
the depth of roots of ordinary field-crops, and Upon microscopic and in- 
iuri( \ fungi. The experimental farm contains IGO acres, and is valued 
it D,000. It is used for experiments in testing the different varieties 

a Kies of culture in field-crops and in the treatment of soils, about 
>u acr being devoted to this purpose. It is also used for experi- 
nents in horticulture and feeding animals of different ages and develop- 
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ment on various kinda of food. Tliero is another farm called the stock- 
farm. It contains 410 acres, and is valued at 840,000. A large Btock- 
barn has been provided for it, with fronts north and west, each 80 feet 
long, and each limb or L is 40 feet wide, being fitted up with stables, 
pens, yards, cooking-rconis, si eam-boiler for steaming food, and engine 
for grinding, thrashing, and cutting. This farm is designed more 
especially for breeding and roaring all kinds of valuable stock, but is 
also used to illusirato practical agiiculture and to exhibit to farmers 
a model farm. Tiie barn on the experimental farm is of less size, 
but is fitted up with great convenience, aud supplied with a mill for 
grinding feed, which is run by a largo windmill. These farms have 
been very sucessfully c^mducted during the year under tho direction of 
the head farnjcr, Mr. Edwin L. Lawrence, both in experiments and profit, 
showing a balance of about $3,500 in their fiivor. 

The university claims to liavo made a larger exhibit at tho Centennial 
than any other institution of learning, for which it received a medal. 
Medals were also awarded to it for a cabinet of the woods and mineralfl 
of Illinois, which it collected. It also exhibited a collection of climatic 
varieties of maize, obtained from the whole extent of the corn-^nt>wing 
region of the !Nortli American Continent. The practical department 
are gaining in popularity and efficiency, and the number of students 
is increasing. In the machine-shop the odontography referred to last 
year, is now made in quantities for sale to the trade. Three other in- 
ventions have been patented. A number of compound microscopes, 
excellent working instruments of new patterns, are now being finished. 

Professors in tho university, 13: assistants, 14; students, 386; of whom 
303 were gentlemen and 83 ladies; professors and assistants engaged in 
giving instruction in agricultural and mechanical studies, 15; students 
in agriculture and horticulture, 49 ; in mechanical studies, 138. 

INDIANA. 

Purdue UniversiUj — Indiana Agrmdiural College^ at La Fayette; Emer- 
son E, ^Vhite^ LL. D., j^;r<?sf(?^if.— Judge John Purdue, who donated 
$150,000 to tho university, died on tho 12th of September, 1876, iii the 
seventy-fourth year of his age. The money was to be paid in ten equal 
installments of $15,000 each. At the time of his death six installments, 
$90,000, had been paid, and the remainder, $60,000, was volantiurily 
secured by him on a valuable tract of real estate situated in Warren 
County. The university has been reorganized during tho year, and now 
embraces three departments : 1 the university academy; 2 the coUegBof 
general science ; 3 special schools of science and technology. The agri- 
cultural and mechanical college is included in the last department^ 
which embraces the schools of agriculture and horticulture, civil engi' 
neering, industrial design, physics and mechanics, chemistry and me- 
tallurgy, and natural history. 

The buildings of tlie university now completed and in nse are fin 

boarding-house, dormitory, laboratory, boiler and gas house, militaiy 

hall, gymnasium, farm-house, and barn. The barn has been bidlt dniiDig 

^he year, at a cost of $4,000. It is 42 by 00 feet, with stone basemen^ 

<nd all the imx)rovements of modern construction. The rooms of tii0 

.orm'-^ory are now used for recitation-rooms, cabinet, and libnuy* 

X ' ^e college building, with suitable rooms for recitatioDi chapelf 

'biary, cabinet, and societies is now in course of constmction. The 

oundation-walls and basement-story are finished* and it is expected tlirt 

:ftp viniiHincr will be '•^mpletcd during 1877. Otner improvementB have 
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made on grounds, farm, &c., to the amount of $4,239. Also, $3,442 

5 paid for apparatus and machinery, and $1,051 for books and peri- 

ucals. The colle£:e is well supplied with apparatus for imparting in- 

Faction in agricu\tiire and the mechanic arts. The farm is large, in 

>od condition, and well stocked ; and students in the mechanic arts have 

1 opportunity of working a part of each day at the bench, vise, lathe, 

rill, or planer. In the laboratory analyses have been made in various 

>ils, indigenous woods, and milk from the farm-cows. A large number 

f forest and ornamented trees have been set out, two acres planted with 

rapes, and four acres with orchard-trees of various kinds. 

The annual interest derived from the proceeds of the congressional 

id-graut is now $20,314. The college farm contains 159 acres, and 

s valued at $47,700. Experiments have been made in the culture of 

ai >as crops. One hundred and sixty bushels of Fultz wheat were 

on five and one-third acres, 120 bushels of Alabama wheat on five 

lu iiwo-thirds acres, 360 bushels of oats on ten acres, 1,950 bushels of 

1 on thirty acres, 75 tons of hay on forty-five acres, and a large supply 

{ den vegetables for the boarding-house during the season and for 

Qu use. Mve thorough-bred Jersey cattle and several Berkshire, 

:, and Poland-China swine have been added to the live stock kept 

I • fiEkrm. The herd of cattle now consists of five short-horns and 

e tierseys. The five short-horns cost $3,000. 

Professors in the university, 6; assistants, 2; students, 120; 16 of 

Lom are in the regular university classes, and the remainder, 104, are 

n t preparatory department. Only one student has been pursuing 

» of agricultural studies, but it is probable that several now in 

i preparatory department will enter upon this course when they are 

I ly prepared to do so. 

IOWA. 

Iowa ate Agricultural College^ at Ames; A. S. Welch^ LL. B.ypresi- 

. — ^It 1 been a prominent object of the trustees to make this college 

: IV an ;ncultural and mechanical institution. Seven-eighths of the 

I 1 taught have an immediate relation to agriculture and the 

» Lie ;. During the year special courses have been prepared in 

I y, uotany, veterinary science, geology, physics, and general 

ubure ; so that any student who desires to do so may become a 

y it in any one of them. A boiler-house has been erected and a 

I ing apparatus put into the main college building, by which it 

throughout by steam. The building has also been thoroughly 

re n , at an exx>ense of $15,000. The heating apparatus cost $11,000. 

vgh pure blood short-horns have been purchased for the farm. 

The annual interest derived from the proceeds of the congressional 

land-grant now amounts to $34,822. The number of acres of the grant 

sold during the fiscal year is 5,956, at $2.20 per acre, and the number 

remaining unsold is 175,244. The experimental farm contains 850 acres, 

&nd is valued at $51,000. Experiments have been made with different 

earieties of grain and com, and with grasses; also, chemical analyses of 

several of the cereals, as corn, oats, rye, and barley, have been made by 

tJie chemist. Nearly all the heavy work on the farm has been performed 

jy students, largely from the freshman class, who have been paid for 

ieir labor from 3 to 9 cents per hour. A few seniors, who have special 

opacity for the business, are employed as foremen under the several 

mi^erintendents. At the spring ot the year the young men are detailed 

or manual labor, in convenient numbers, to the farm, garden, and work- 

p ; and the young women are appointed to the different departments 
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of th(^ diiitii^rooni and kiU*heu. No diffcreuce ifl made iu the pay of 

yoniig ni(»n «!ihl young wonu-ti lor tlu»ir labor. 

Sixt.v-iiiiH' «.t'tli<* mnriy-nirir coiuiliosot ilu» State seut students to the 
Cdllffxe. 'I'lu' larp*st nutii:)(»r was lr<»ni JStory Comity, in whicl) the college 
Ls loratiMl. iM'inj; littyMX. Several liiiiidreil voiiun<*8 bave ))eeii adiH 
to tin* liljiary, wliich now contains 5,000 volumes, among which maybe 
axMitioncd tlie Eneyelopu^dia Uritaiiniea, OhainL)prs*H Encyclopsedia, aod 
the Anjcriean Cycloiiaulia, Audubon's Birds o\ Anieriea, and the prouii- 
uent works on a;,^rieulLure, hortieuitftre, and ap))lie(i science. 

Professf>rs. 7; assistants, 8; students, SiK)] G2 of whom were in the 
agricultural course and 13 iu the mechanical. 

KANSAS. 

Kansas State Agricultural ColUge^ at Manhattan; Rev, John A^Ander- 
son^ prrsidenL — During the ye^r a laboratory building, having the 
form of a cross, has been built of stone, at a cost of $8,000. It is 
one story, containing a large otiico, lecture-room, balance-room, and 
lour spacious rooms lor laboratory work. The professor of cb**mi8try, 
William K. Kedzie, says that the building has more than* realized the 
expectations whicli had been entertained of it. The water-system 
proves perfect. The sky-light ventilators maintain the air of the work- 
ing-laboratory as fresh as a home parlor. The system of sky-light ven- 
tilatora in the lar;;e i)hysical laboratory gives not only admirable pe^ 
pendicular light for handling apparatus, but, when partitioned off by 
whitt^ screens, furnishes an apartment for photograph puri)ose8 whichis 
equaled by tew galleries in the State. Also a stone horticultural build- 
ing has been erected, one story higli, with basement, and containing two 
large lecture-rooms, recitation-rooms, workshop, and celhirs. Besides 
these, a small b!acksmith-shop, with two forges, has been built The 
college buddings now completed are as follows: The old college build- 
ing, three stories, 40 by GO; college budding, two stories, 42 by 100; 
laboratory building, one story, 100 by 100; horticultural building, one 
story, 31 bySO; mechanical building, two stories, 38 by 102; and black- 
smith-shop, 20 by 40 ; all of stone except the latter, which is of wood. 
The college-farm contains 253 acres, and is valued at $25,000. Ex- 
periments have been made with corn, wheat, rye, oats, i)Ot«toe8, and 
grasses. In the experiment of potaiocs, 260 varieties were employed, 
including nearly all those cultivated in the Eastern States ThoM which 
succeeded bi»st were the Kansas, Cheuery, lied Jacket, Carpenter's Seed- 
ling, Extra Early White, Great Britain, and Ohio Beauty. AinoLg the 
forage-plants and grasses, alfalfa, timothy, and orchanl-grass proved the 
most satisfactory. The result of the experiment with corn, by plan^ 
ing in hills and drills, was 02^ bushels per acre by the tormer mode and 
71 by the latter. An experiment iu labor on the farm is being tried by 
giving to each student who desires it the use of a plat of land, teams, 
&c., and allowing him to cultivate it as he [deiises, under the direction 
of the superintendent, and to have the profit of the crop. This is extra 
abor, as all the students are required by the regulations of the ooUege 
CO devote daily one hour each to educational labor without compensaF 
•ion. 

The annual interest from the proceeds of the congressional Irad* 

Atant is $20,491. During the fiscal year 5,G04 acres have been sold, at 

io.So t'^*^ a(;re, and 31,401 acres remain unsold. A paper, called the In- 

lut^ii-i. s piii.^isb"'' -^"*oUlv bv the printing department of the coUegO) 
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OD a Dent qaarto sheet, at 75 oente per year, po8tage prepaid. It ia de- 
ruted piindpall.v to Rcience and college matters. 

Profi*8Sor8, 0; assistants, 8; lecturers, 2; students, 303, 186 males and 
117 females, all pursuing agricultural or mecbanical studies. In addi- 
tion to tbe regular six years' coi^rse of study, females receive practical 
instruction in dressmaking, printing, telegraphy, scroll-sawing, carv- 
ing, engraving, photography, and instrumental music 

KENTUCKY, 

Kentucky University — Agricultural and Mechanical College^ at Lexing^ 
ton; John B. Boicman^ LL, /)., regent. — No changes have been made in 
the course of study, except that the military school has been placed on 
the same basis as the other schools and made optional. The patronage 
of the college hfts been considerably reduced for the last two or thi^ 
years by the necessity of discouraging the attendance of poor young 
men, not State students, who wished to secure their education by their 
labor, for the compensation of which no means were available. 

The farm contains 433 acres, and is valued at $130,000. Experiments 
have been made with new varieties of wheat, rye, oats, and hemp. The 
Olawson wheat, furnished by the Department of Agriculture, proved to 
be a successful variety. Valuable collections of plants have been re- 
ceived from the Commissioner of Agriculture and the superintendent 
of the congressional greenhouses at NVasbington. The annual interest 
derived from the proceeds of the congressional land-grant is $9,900. 

Professors in the college, 7; assistant, 1; students, 94, all pursuing 
agricaltaral or mechanical studies; pix)fe8sor8 in the universityi 24; 
assistants, 3; students, 273. 

LOUISIANA. 

Lauuiana State Agricultural and Mechanical College^ at New Orleans; 
Mr. J. L. Cross J president — The " board of control" say that the college 
has made very satisfactory progress during the past year, and that, con- 
sidering the short time it has been in operation and the limited means at 
its command, they may justly feel a pride in its present flourishing condi- 
tion. At the close of' the summer session six gold medals were bestowed 
on the most deserving students, according to general merit, as indicated 
by the result of daily markings for scholarship and deportment. The 
night-school has been continued for the convenience of mechanics and 
other students, who, in consequence of daily labor at their trades, can- 
not attend during the day; and such has been its popularity and success, 
that there are now fifty students in constant attendance on its exercises. 
The chemical and philosophical apparatus is quite deficient at present, 
but additions will be made as soon as an appropriation from the State 
can be obtained. 

The annual interest derived from the proceeds of the land-scrip 
CTant now amounts to $13,734. The part of the fund, amounting to 
$130,800, pledged by the State to make good the loss occasioned when 
the proceeds of the national endowment were consolidated into new 
State bonds, has not yet been paid, and no interest is at present derivpd 
from this source. A bill has been prepared and presented to the legisla- 
ture of the State, which provides for its payment by a special State tax 
of three-fourths of a mill on a dollar. It is expected that the fund will 
be restored to its original value. The land owned by the college com- 
prLses COO acres, a part of which will be used as an experimentid fanui 
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when the college buildiDgs are erected upon it. The land is valued at 
$40,000. 

Professors, G; students, 209, of whom 115 were porsuing agricultural 
or mecbanical studies. 

MAmE. 

Maine State College of Agriculture and the Mechanic Artij at Orono} 
Charles F. Allen, JJ. D., president — The terms of the college-year have 
been changed i'rom three to two and the courses of study revised. The 
course for students not intendiug to pursue agriculture is called <*the 
course in science and literature." A building, called Society Hall, has 
been erected by the students for society meetings. A vertical circle, 
made by Messrs. Bepsold and Sons, of Hamburg, Germany, has been 
added to the astronomical apparatus, and 271 volumes and 1G7 pam* 
phlets given to the library. 

In the laboratory, determinations of the percentage of sugar in varioas 
kinds of sugar-beets raised on the farm have been made, and also nam- 
erous analyses of common grasses, clover, and cereals at different stages 
of their growth, including both roots and foliage. 

Experiments have been conducted on the farm in testing the efficacy 
of Professor Stockbridge's fertilizers, the value of different manures in 
top-dressing grass-land, the effect of subsoiling on the wheatHsrop, the 
different methods of sowing wheat and planting potatoesi the compara- 
tive merits of different breeds of cows for the production of milk and 
butter, and the value of cooked and raw meal and skimmed milk ia 
feeding swine. The farm contains 370 acres, and is valued at $10,000. 
The annual intere»t from the proceeds of the congressional Land-scrip 
is 87,864. 

Professors,' G; assistants, 2 ; students, 115. All the students pursue 
agricultural or mechanical studies. 

MABYLAND. 

Maryland Agricultural College^ at College Station; William H. Parker ^ 
president — ^The financial conation of the college has been greatly im* 
proved duiing the last two years. The total amount receiv^ fh>m the 
State since September, 1875, is $15,709.50. During the same peitod 
there have been paid on the old college debt $10,561.46 ; for neoessaKy 
repairs, $3,916.89; and on the farm, $1,138.25. The amount remaining 
unpaid on the debt is $2,215.42 ; due for tuition, $1,436.86; leaving the 
present indebtedness of the college only $778.56. 

Experiments have been made on the farm with wheat, rye, barley, 
g<ardcu-seeds, fertilizers, Ootswold sheep, and Berkshire and Ohester 
hogs. Twenty -one acres have been sown with wheat and grass, and fer- 
tilized with Missouri bone, British mixture, and Taylor superphosphate, 
at the rate of 200 pounds per acre. The boundaries of each Und of fer- 
tilizer used were marked, so that its effects could be easily ascertained. 
There have been raised on the farm 800 bushels of shelled corn, 200 of 
kats, 600 of turnips, large quantities of both summer and winter vege- 
y«*bles, and 30 tons of hay. Five Cotswold sheep sheared 55 poondaof 
^ool, 8 calves were sold, and 2,000 pounds of pork will be packed. 
±he farm contains 285 acres, and is valued at $14,250. Theannnal 
nterest on the proceeds of the congressional land-scrip is $6,900. 
?rofessors. G ] students, 77, 40 of whom pursued agricultural or meduu- 
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]VIASSACnUSETTS. 

Massachusetts Agricidtxiral College, at Amhei'st; William 8, Clarkj Ph. 
>., LL. D.J president. — lu consequence of au iuvitation from the govern- 
aent of Japan, President Clark obtained a leave of absence and sailed 
or that country on the 1st of June, 1876, for the purpose of establishing 
here an agricultural college like that of Massachusetts. Thcee grad- 

tes of the college went with him, expecting to remain as professors. 
:ne professor of veterinary science and practice has been dismissed, in 
lODsequence of inadequacy of means to pay his salary, and the super- 
ntendent of the farm has been superseded by a graduate of the college. 
Che farm contains 383 acres, and is valued at $37,000. Great improve- 
Dents have been made on id during the year by underdraining, 
prading, and filling depressions; and a change has also been made in 
ts general objects and management. Experiments have been con- 
I ted in growing crops with chemical fertilizers, and in feeding frait- 

iring plants with different substances to ascertain their effect on the 
laality and quantity of the fruit produced. Professor Stockbridge 
;ay8 that ^^ this is the eighth year that crops have been grown on the 
\Ame land with chemicals, and, as a result, it may be said that it is 
jonclusively proved that chemicals may be substituted for barn-yard 
nanure, if they are properly compounded and used. In fact, in some 
circumstances these are altogether preferable. In answer to the inquiry 
v^bether these fertilizers do not leave the land in an exhausted con- 
iition, he says that his experiments thus far show that it is left in a 
letter condition than before the crop^ were taken from it; and as 
x> the cost of fertilizers, it is not so great that the crop does not 
>ay a large profit over the cost of production. By this method of 
culture he has raised 104 bushels of shelled corn per acre. Both the 
irepared fertilizers and the materials for compounding them can be 
>btained in Boston. In the laboratory, analyses of plants, milk, and 
ertilizers have been made on a large scale, and also of animal excre- 
ioQS, to ascertain how they are affected, as to their quality for fertilizerSy 
)y the food the animal consumes. 

The annual interest derived from the part (two-thirds) of the con- 

essional land-grant received by this college amounts to $8,022. The 

iotional endowment fund has, at different times, received large additions 

)v the State, so that the permanent interest-bearing fund of the college 

0,067. A postgraduate course has been provided, by which grad- 

ces of colleges and scientific schools may pursue ^eir studies under 
direction of President Clark in botany, Professor Goessmann in 
;uemistry, or other members of the faculty in their re8x>ective depart- 
nents. A model dairy house has been built, with all the modern appli- 
mces; also a steam boiler and engine have been placed in the barn to 
iot and steam fodder and roots, and for all purposes for which power 
s needed. The barns, sheds, and farmhouse have been painted and 
otherwise improved. 

Professors, 5 ; assistants, 3 ; students, 111. 

Massachusetts Institute of Tedmologyj at Boston; John D. EunJcle^ Ph, 
[>., LL. D.jpresident. — A new department, called "Practical mechanism,'' 
las been opened, designed especially for the benefit of those who wish to 
lecome master- mechanics, rather than engineers, and for affording a 
onrse of thorough preparation for all the higher courses in the institute. 
There is no other school for metal working, so far as is known, conducted 
»n the same plan, except in Russia. For admission the applicant must 
»e fifteen years of age, and pass a satisfactory examination in arithmetic^ 

22A 
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geography, spelling, punctaation, Engliah composition, English anc 
American history, and algebra through simple equations. The conisc 
occupying two years, includes shop instruction, algebra, plane andadii 
geometry, rhetoric and composition, mechanical and free-hand drawing 
English literature, and the French language. 

Tuition in this course of two years is $125 a year. For a more di 
tailed account of this system the reader is referred to the report of Di 
John D. fiunkle, president of the institute, on the ^' Russian system c 
shop-work instruction for engineers and machinists." 

By the co-operation of the Woman's Education Association of Bosto 
new laboratories have been provided for the special instruction < 
women. The design is to furnish every facility for the study of ohemia 
analysis, industrial chemistry, mineralogy, and chemistry, as related t 
vegetable and animal physiology. These courses are intended for sao 
persons as may be able to devote their whole time to the work, as we 
as for those wbo can spend only a few hours a week in the ezerdsei 
The laboratories are open from half past eight in the morning till ha 
past five in the afternoon. Students in these laboratories pay thesam 
tuition as other students in the institute. The institute, however, pn 
vides several courses unconnected with this without charge for tnitioi 
the expense being paid by the trustee of the Lowell Institute. Tb 
annual interest derived from the part (one-third) of the proceeds of tli 
congressional land-grant received by this institute, is now $4,011. 

Professors, 21 ; assistants, 15 ; students, 203. Of this number, E 
were ladies, 38 of whom were special students in design ; 14 sx)ecu 
students in chemistry, and 2 students in the first year not candidal 
for a degree. 

MICHIGAN. 

Michigan State Agricultural College at Lannng ; Tlieaphilus O, Abbot 
LL. D., president, — The college-year has been divided into three tern 
instead of two, but its length has not been altered. It appears to be 
primary object of the directors to make it in the highest degree agriccd 
ural, and a considerable portion of time is devoted yearly to original i 
vestigation. Special attention is given to the study of botany. Tl 
freshman class devote one-third to one-half of their time to it daily f 
eighteen weeks, and are required to make rigid analyses and microscop 
dissections of a great number of plants, both pheuogamic and crypt 
gamic, with the most approved instruments. 

Experiments have been made in the garden by the botanist with t% 
hundred and forty-four varieties of potatoes, and the yield of each 
given. He has also conducted some interesting exx>eriment8 in tl 
production of new varieties. The seeds of fifty varieties were sown 
boxes, hot-beds, and in the greenhouse, at the time of sowing seeds f 
early tomatoes. When of sullicient size, a selection was made of tl 
plants, and they were set two inches apart each way, and after dang 
from frost was passed were reset, two feet apart, in rows in the garde 
About six hundred of ttiem produced potatoes. The yield was surprj 
ing. Instead of a few little tubers the size of bullets, many of the 
were four to five inches long and of good size. In one instance a Fi: g 
plant produced eight pounds of potatoes, many of them being of .;u< 
<«ize. The yield in many cases was better than from old potatoes piauD 
-n the usual way. A test of their qualities will be made next yes 
From the many experiments which he has made with potatoes, he h 
jome to the conclusion that new varieties must be originated every fi 
yc^rs. $i» old ones degenerate in size and quality in most caseSi and tli 
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I rs 11 8oon make it a common practice to raiae fhem themaelyes. 

in h &x iments with apple-treos he has foand that applying mannre 

a I, tho foot of the trees, or removing the grass and coitiyating 

ui circles aboat them^ has very little beneficial effect. It is only by 

;aitivatiDg very lar^e circles, equal to the extent of the branches, or the 

irhole ground, that beneficial results can be obtained. 

The college-farm contains 676 acres, and is valued at $47,320. About 

too acres are cultivated with crops in a regular system of rotation. Bz- 

)eriments have been made with White Schonen and Excelsior oats ; 

31aw8on, Asiatic, Gold-medal, and Diebl wheat ; Yellow-blaze com ; 

'ootSj and grasses. The Gold-medal wheat yielded best. The students 

lave been ])aid for their labor on the farm and elsewhere during the 

^ear $4,464, the price paid them being about 10 cents per hour. The 

arm-crops were valued at $3,154, and the labor required for their pro- 

inotion $2,819. The farm live stock is worth $10,888, and the imple- 

nents $1,685. The annual interest derived from the proceeds of the 

congressional land-grant, is now $16,880. Of this grant there have been 

sold during the fiscal year 2,474 acres, at an average price of $8.38 per 

•e, and 164,799 remain unsold. Three hundred and twenty -eight vol- 

les have been added to the library, and twenty-seven agricultural, 

entific, and literary periodicals are received regularly by the college. 

Professors, 6 ; assistants, 7 5 students, 166, 4 of whom were ladiea. 

MINNESOTA. 

University of Minnesota — Colleges of Agriculture and Mechanio Arts^ 
at Minneapolis ; William W. Folwellj M. A,^ president — The plant-house 
has been completed, and the collection and propagation of plants com- 
menced. A belt of trees, designed as a wind-break, has been planted 
around the barn and another around a portion of the farm. 

The annual interest derived from the proceeds of the congressional 
land-grant is now $13,901. The number of acres of the grant sold 
during the fiscal year is 3,706, at an average price of $5.44 per acre ; 
the number remaining unsold is 52,187. The college-farm contains 
120 acres, and is valued at $12,000. Experiments have been made 
with 12 varieties of wheat, 20 kinds of fertilizers being used; with 
8 varieties of oats, thick and thin seeded ; with 5 varieties of com and 
19 varieties of potatoes, both on sandy soil and vegetable loam, 18 kinds 
of fertilizers being used ; and with 225 varieties of garden-vegetables. 
It has been found by experiment on the farm that corn immersed in tar- 
water and rolled in gypsum is twenty-four hours longer in germinating, 
but that there is no difi^erence in yield, and that birds, squirrels, and 
insects, except the wire-worm, do not touch it : that banking up the 
earth around the trunks of trees, about the 1st 01 September, to a height 
of 15 to 30 inches, according to their size, will cause an early ripening 
of the wood, and enable the trees to withstand better the sudden changes 
of temperature to which they are subject; that stripping oft* the leaves 
and cutting back the branches appear to produce in a measure the same 
result ; and that want of cultivation is the greatest retarding influence 
to successful tree-culture. 

The professor of agriculture, in giving his views of what an agricult- 
ural college should be, says that intelligent agriculture is based upon 
a knowledge of the natural and physical sciences ; therefore the stu- 
dent should be acquainted with these sciences before receiving system- 
atic and connected instructions in the art and practice of agriculture. 
All practical instruction is not, however, to be deferred until the last 
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year. Verbal instruction and manual practice should be provided in 
each operation as it occurs in the natural course of events ; bat the 
main part, the body, of practical instruction can be fully appreciated 
only when some knowledge of the sciences has been acquired ; there- 
fore let language, mathematics, and natural and physical sciences come 
in the first years of the course, and practical agriculture later. The 
library, museum, stock, farm, and gardens are to serve as auxiliaries to 
this course of instruction. 

Professors in the Colleges of Agriculture and the Mechanic Arts, 6; 
assistants, 2 ; s^^^udents, 6 ; professors in all the departments, 11; assist- 
ants, 8 ; students, 267, 196 of whom were gentlemen and 71 ladies. 

MISSISSIPPI. 

University of Mississippi — College of Agriculture and the Mechame 
ArtSy at Oxford; General Alexa/nder P. Steicartj chancellor, — ^Few changes 
have been made in this college since our last report. The annual inter- 
est derived from one-half of the proceeds of the congressional land- 
grant is now received by this college, according to the law of 1875, which 
amounts to $5,678.75. The coUege-fkrm contains 100 acres and is valued 
at $2,000. The trustees have suspended operations on it for the present, 
but they will probably be resumed when there are students in the college 
who need instruction in practical agiiculture. 

The laboratory for practical work in chemistry is large and well for- 
nished with apparatus. Special attention is given to the chemistry of 
geology and its economical products bearing on agriculture. A ooUec- 
tion of several thousand geological specimens from all the formations 
of the State has been made, consisting of various kinds of economio 
rocks, fossils, soils, marls, &c. The collection of soils is of great inter- 
est, having been obtained from every county of the State. The analyses 
which have been made of most of them show aU their characteristics, 
and enable the student to comprehend at once the agricultural resooroes 
of every part of the State. The Markoe collection of minerals is claimed 
to be inferior to none in the world. It includes a large number of rocks, 
simple minerals, and fossils, sufficient for the fullest illustration of min- 
eralogy and its related subjects. The herbarium contains specimens of 
all the plants indigenous to Mississippi, and some from the adjoining 
States. 

Professors in the college, 5 ; assistants, 1 ] professors in all the depart- 
ments, 8; assistants, 4; students, 131. There are no students in the 
college pursuing a regular course in agriculture, but there are 15 in the 
course of science, which embraces some studies relating to agricoltoie 
and the mechanic arts. 

Alcorn University — Agricultural and Nechanical College^ at Bodneg^ 
Bev. Hyram E. EevelSj JD. D.^ president — The university is slowly recov- 
eiing from the embarrassment occasioned by the abolition of free sdid- 
arships by the State legislature and the removal of the board of trastees 
and the faculty last year. On the 20th of July, 1876, Dr. Bevels was 
p0Rppointed president and a professor was added to the faculty. The 
prospects of the university are more encouraging than in 1875; but it 
is believed that at least two years will be reqiur^ before it can regain 
•ts former standing. 

The annual interest derived from one-half of the proceeds of the con- 
gressional land-grant, the part now received by this oniversityy amonnti 
c ^^K^'^^.IQ. The experimental farm contains 250 acres, and is VBlned 
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it ,000. ExperimentB have been made in the caltare of yellow Mary- 
corn, Boyd's prolific cotton, and with clover. The resnlts were very 
lausfactory. Seventy-five acres have been nnder caltivation. There 
lave been raised 450 bnshels of corn, 150 bnshels of sweet-potatoes, half 
i bale of cotton, 2,500 bundles of corn-fodder, and 1^ tons of hay. 

Professors, 2 ; assistanti^, 2 ; stndents, 57. None of the students pur- 
sued the agricultural or mechanical course, but 14 were preparing to enter 
ipon it as soon as they were able to do so. 

MISSOURI. 

University of the State of Missouri — Agricultural a^vd Mechanical CoU 
legCy at Colunibia; Samuel S. LawSj LL, 2>., president; Oeorge C. Swallow^ 
LL. D., dean of the college. — Ko important changes have taken place in 
bhe college during the year. Some improvements have been made on 
bhe university grounds, which are spacious and very tastefully laid out. 
^ik engraving of the university buildings and a portion of the grounds 
is here presented. The scientific building or agricultural and mechan- 
ical college is a large edifice built of brick, 106 feet long, 60 wide, and 
three stories high, not including the stone basement. It contains twen- 
ty-five rooms. Every room is supplied with water and gas, and the chem- 
ical labo: ory is equipped with the most recent and approved apparatus. 

The ex imental farm contains 640 acres, and is valued at $60,000. 

i X8 have been made in fruits, hedges, forest-trees, pear-blight, 

ir wild plants, with the hope of developing some new princi- 

III I be of benefit to agriculture. It is the determination of 

301 :e t<i ter more extensively upon experimentation with farm- 

DTo to] it has previously done. The lectures on agricultural chem- 

', c ivered to the junior class comprise a scientific exposition of the 

oda un of organic matter within the plant, beginning with the struc- 

8 the vegetable-cell, and proving the office of chlurophyl to be an 
us for doing the chemical work in building up the plant. The 

\x\ 3S constituenta of the plant are treated in reference to its or- 

I 18. \jo \UQ nitrogenous fertilizers, and to the nitrogen of the air, leading 
to I t consideration of the mineral matter or ash, to the growth of plants, 

d lO the soil. The chemical and physical properties of the soil, and 

I relative values of the different fertilizers now in use, and their em- 
ployment in cultivation as a paying investment, are fully discussed. 

The annual interest derived from the proceeds of the congressional 

d-grant was $3,040, of which $2,018 were received by the agricultural 
I mechanical college, and the remainder, $1,022, by the school of mines 

ti metallurgy, at Eolla. Kone of the land has been sold during the 
)rear. Sevend thousand dollars have been appropriated for apparatus 
and large purchases made of books for the library. 

Professors in the agricultuval and meebanical college, 7 ; assistants, 1 ; 
stndents, 21 ; professors in all the departments, 17 ; assistants, 11 ; stu- 
dents, 391« 70 of whom are in the school of mines and metallurgy. 

Missouri School of Mines and Metallurgy^ at Kolla^ (^a department of the 
University of the State of Missouri;) Charles P. Williams^ Ph. D., di- 
rector. — ^This school combines theory with practice. In addition to the 
duties of school-instruction, the director and professors, with the assist- 
ance of the students, have done a large amount of work for the State 
In the chemical analyses of lead, copper, zinc, and iron ores from diiferent 
mines of the State. The percentage of the several metals and the asso- 
ciated minerals of the ores has been accurately ascertained. Seventeen 
listinet analyses of lead ores, from different mines, have been made and 
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forninlated. The ores employed Iq these analyses were of grent paril 
having' in no ciiso yielded less than 99 per cent, of lead. The associat 
minerals were arsenic, antimony, silver, copper, iron, cadminm, zinc, a 
nickel. It is thought by the director of the school that the resa 
arrived at by these analyses will very mach increase the value of i 
industrial resources of the State. 

Maps oi* surveys of mines and drawings of furnaces and reducti 
works have been made by the more advanced students, and display u 
art and skill in their preparation. The school received, as its shan 
the annual interest derived from the proceeds of the congressional la 
grant, 81,02li. None of the land has been sold during the year. 

Professors, 5 ; assistants, 1 ; students, 70. 

NEBRASKA. 

University of Nebraska — Agricultural College at Lincoln ; Rev. Edm 
B, Fairfield^ I)D,^ LL, D., chancellor. — The present chancellor was inau 
rated on the 22d of June, 1876, and bis inaugural address, is given in 
register of the university for 1 876. He shows what, in bis opinion, a i 
varsity in this country ought to be. Of the agricultural college he sa 
^< Yon have done well in attaching the agricultural department to 
State university. Scientific agriculture belongs of right to every unr 
sity arrangement, especially in a country of which agriculture is so 
I)ortant and general an interest as it is with us." 

None of the congressional land-grant of July 2, 1862, has been A 
and the expectation is that it will not be disposed of for some tim( 
come. The land is rapidly increasing in value, and by a provisioi 
the new constitution of the State none can be sold for less than $7 
acre. In consequence of this foresight in withholding the land ti 
sale a large endowment-fund will accumulate. The State recer 
another grant of 44,800 acres from Congress for the establishment of 
university, and it is estimated by the president of the board of r 
Mr. S. J. Tuttle, that the aggregate endowment- fund of the cou 
and university will amount to at least $1,000,000, and very probabl; 
$1,500,000, when the laud is all sold. The university building and grou 
were paid for by the proceeds of the sale of lots in Lincoln, and 
experimental farm, consisting of 320 acres, by the sale of two secti 
of land granted bv the State for that purpose. The farm is valuw 
$18,422. Experiments have been made on it during the year to dt 
mine the ellect of fall and spring plowing on crops; with grasses 
ascertain v. hat kinds are best adapted to the climate of Nebraska; \ 
oats, wheat, and barley, received from the Department of Agriculti 
and with niangel-wurzels and sugar-beets, to learn which would be 
most proiilable for stock-feeding. A slight change has been mad- 
the manual-labor system, by which students, instead of doing any U 
that may come to hand, are to have special charge of certain kind 
work, under the oversight of the 8U[)eriutendent, to be responsible 
the manner in which it is ])erlbrmed and for the results obtained, am 
keep an exact account of the expenses and labor bestowed upoi 
Students are i)aiil for their labor ten to liiteen cents per hour, accorc 
to the work done. 

Professors in the college, 5; students, 13; i>rofessors iu all thede 
ments, t); students, 262; 122 of whom are ladies. 

NEVADA. 

Nothing has been done during the year in relation to the estab 
meut of un agricultural and mechanical college in this State. App 




u. 



PROGRESS OF INDUSTRIAL EDUCATION. 343 

ons have been made at the State land-office for portions of the congres- 
onal land-grant of Jnly 2, 1862, at $1.25 per acre, bat no land has been 
>ld. 

NE^ HAMPSHIRE. 

Dartmouth College — New Hampshire College of Agriculture and the Me- 
uin ic ArtSy at Hanover ; Rev. Asa 2>. Smithy 2>. JD., LL, D., preeidewL — ^The 
cercises of the graduating class are represented by the examining com- 
ittee to have been of a high order. The subjects were as follows : " Oot- 
m and its mannfactares ;'' '^ Water and its domestic uses;" ^* Building 
laterials of New Hampshire ; '^ Irrigation f ^* The manofactare of paper ;^ 
Copper and its refioiug;" ^^ Ed acation of farmers.'' Of the students who 
ave graduated nioce the opening of the college, twelve have engaged in 

iculture, nine in mechanical occupations, and five in other employ- 
icuts. Thirty students have labored the past season on the £Arm, and 
ave earned $20 to $90 each, according to the number of hours occupied. 
The farm contains 365 acres, and is valued at $21,000. There have 
eeo raised on it 150 bushels of corn, 610 of oats, 168 of barley, 100 tons 
f hay, and a large quantity of garden vegetables. Only a small part 
\ under cultivation ; 16 acres being devoted to tilled crops, and the 
emainder to hay. The uncultivated part is timber and pasture land, 
^he yield of hay was from 2 to 4 tons per acre. The stock kept on the 

m consists of 8 cows, worth $440 ; 1 yoke of oxen, $200 ; 4 heifers. 

;00; 11 heifers, $407 ; 2 horses, $300; 12 shoats, $300 ; 4 pigs, $16; and 

full-blood Durham bull-calf, $200 ; total value, $2,063. The barn has 
»een completed. It is a fine building, 100 by 50 feet, clapboarded and 
tainted. It has a capacity for storing nearly 200 tons of hay ; a tool- 
t>om 20 by 20 feet; 24 stalls for cattle; 4 calf- pens; and the usual 
arrangements in the basement. It has a good supply of pure water, 
)rought in pipes from a neigh boriog spring. 

The an Dual interest derived from the proceeds of the congressional 
and-graut is now $4,800. The examining committee thus speaks of the 
luccess of the college: ** In closing this report, we deem it a duty, as 
^ell as a pleasure, to bear our testimony to the emiuent ability evinced 
>y the president in dischargiug the difficult duties of his position, and 
)y his able corps of professors, who have labored so long and earnestly 
o raise this institution to the highly-respectable position it now occa- 
)ies among the agricultural colleges of our country.'' 

Professors in the College of Agriculture and the Mechanics ArtSj 7; 
issistants,4; students, 24; professors in all the departments, 22; assist- 
mts, 7; students, 439. 

NEW JERSEY. 



1 

J 



Rutgers College — Scientific School, at New Brunswick; Rev, WiUiam H 
ampbell^ D. D.\ LL. i>., president. — During the year the facilities afiforded 
he students for studying analytical chemistry have been much im- 
)roved, and a large amount of work has been done in the laboratory in 
malyzing commercial fertilizers and other substances. The trustees, in 
heir report, say that the progress of the school has been highly grati- 
ying and satisfactory. The laboratory-work of the students in analy- 
ical chemistry has received the marked approval and commendation of 
>roficients who have visited the rooms, and will compare favorably with 
he best results other institutions. 

A bam has been built, and the outbuildings re-arranged and improved. 
2he bam is 60 feet long and 40 wide, with posts 22 feet. The main floor 
las stables for seven horses, feed-room, large thrashing-floor, and spaciouB 
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bays for hay. There is a ceHar under the whole barn on a level with 
the cattle-3'ard, which is on the south side. It has in it stanchioDS for 
17 cows, a room for roots, nnd phices for storage of cat-straw, hay, or 
stalks. Water is supplied for the stables aud yards from the city water- 
works. Lapping on the large barn about G feet is another 48 feet long 
and 26 wide, with posts 18 feet. In the lower part are rooms for a horsey 
milk- wagon, and for loading cans of milk ; pens for ball and calves, and 
ox>en splice unappropriated. The upper part is designed for hay and 
straw. 

The experimental farm contains 100 acres, and is valued at $45,000. 
When purchased it was almost worthless for farming parposes, bat by 
removing stones, thorough drainage, and skillful cultivation, it has been 
brought into a high state of fertility. Experiments have been made on 
it with fertilizers on wheat, oats^ corn, potatoes, turnips, and in feeding 
milch-cows. The long drought in 1876 caused a failure in these experi- 
ments, and also in the crops. It was the most severe ever known ia ]^ew 
Jersey. The crops began to suffer in the latter part of June, and there 
was no rain to alibrd them any material benelit till the 17th of September. 
Potatoes were entirely destroyed ; corn did not grow to half its common 
height, and the crop was only about one-fifth of its usual amount; pas- 
tures dried up ; cabbage-plants could not bo set out ; turnip-seed woald 
not sprout when planted, aud carrots and mangolds could make no 
growth. For want of pasture and green fodder it was found necesaaiy 
to feed farm-stock on other substances through July and Augast. The 
average rain-fall in the months of June, July, and August was only 
3.17 inches; for twenty-two years previous to this it averaged for the 
same months 14.03, and the lowest amount recorded for these months in 
any previous year is G.09 inches. The only good crops raised on the 
farm were wheat and rye, which had made most of their growth before 
the drought became severe. The yield of wheat on 14 acres of not very 
good ground was 25 bushels per acre, but on some experimental plots it 
was 40 to 48 bushels. The variety cultivated was the Fultz. The loss 
of crops on this farm, occasioned by the drought, is estimated to be at 
least $1,000. The annual interest derived from the proceeds of the con- 
gressional land-grant is now $G,9G0. 

Prolessors ill the scientific school, 9; assistants, 1 ; students, 42; pro- 
fessors in th(i college, 11; assistant, 1; students in all the depart- 
ments, 1G2. 

NEW YOKK. 

Cornell Uiiiccrsify — CoJkr;es of Agriculture and the Mechanic Arte, (A 
Ithaca; Andrew D, ^V}uic^ LL, 7>., jpresident, — ^No changes have been 
made during tho yciir ii) the literary operations of the colleges. The 
teaching-force, of the university has been increased by the addition of 
six instructors. The college- farm contains 150 acres, and is valued at 
$22,000. Experiments have been made on twenty-two plots with oats 
as a soiling crop, cut early and late ; to ascertain the ellectsof sowing in 
drill and broadcast; of rolling the ground; of gypsum, lime, and salt; 
of thick and thin sowing; the comparative values of di^ereut varieties; 
'^o test the eilvcts of Professor Stockbridge's fertilizers: on twelve plots 
of wheat, to try th(5 Lois Weedon system modified ; to show the effect 
jf gypsum and superphosphate; the results of continuous crops with 
perfect cultivation, but without fertilizers; to ascertain tho amount 
of seed required: on lifty i)lots of corn, to ascertain theeifectsof varioos 
commercial fertilizers, gypsum, and ashes; to compare results of plant- 
us soaked and unsoaked seed ; to determine tho proper namber of 
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I in bill ; to compare the prodactiveDess of snckered and nnsnck- 
p lui ; the values of seeds from the butts, middle, and tops of 

H ; to ascertain the comparative value of seveu varieties of fertilizers ; 

I of pure fertilizers compounded by Professor Caldwell : on twenty- 
sight plots of grass, to test the effects of various fertilizers as top-dress- 
ing: io feeding cattle, to ascertain the effects of various kinds and quan- 
tities of food on the quantity and quality of milk : and in breeding cattle, 
to ascertain the value in the milk-dairy of the progeny of certain pure 
breeds crossed with the common cow. 

The following are some of the conclusions arrived at, viz: that 
gypsum is of little value to corn and gr«iss in wet seasons, but of great 
value in dry ; that snperphosphates are of very unequal values, those of 
the best reputation proving of little value on the soil of this farm when 
applied to moderately- fertile and well-cultivated land ; that strict laws 
are needed in the State of Kew York to control the sale and manufacture 
of commercinl fertilizers; that failures in farming result not so much 
from poor soil as fi*om poor culture, imperfect preparation of the soil, 
and stagnant water in the subsoil ; that clover and cattle are the cheapest 
renovators of worn-outfields; that early-sown crops require the least 
quantity of seed, and promise the best results ; that heavy land should 
not be deeply plowed in the spring ; the best results are obtained from 
land plowed moderately deep in the fall, covered with manure in the 
winter, and replowed to half the depth in the spring.* 

The annual interest derived from the proceeds of the congressional 
land-scrip is $35,000. There have been sold during the fiscal year 
17,447 acres of the land, at an average price of $4.05 per acre, and 
375,000 acres remain unsold. 

Professors in the College of Agriculture, 20; assistants, 12; students, 
26; in the College of Mechanic Arts, professors, 11 ; assistants, 10; stu- 
dents, 5S; in all the departments, professors, 31 ; assistants, 23; students, 
626. 

• NORTH CAROLINA. 

University of North Carolina, — College of Agriculture and the Mechanic 
Arts^ at Chapel Hill; Mr. Kemp P. Battle^ president — During the year a 
chemical laboratory has been thoroughly fitted up for qualitative and 
quantitative analyses with apparatus and gas, the apparatus costing 
$2,000 ; also, a large and commodious hall for lectures on physics, with 
apparatus worth $2,000. As soon as means will permit, the trustees of 
the college will make arrangements to give students eilicieut and prac- 
tical instruction in matters pertaining to the farm. In addition to the 
regular course of study in agriculture, instruction will be given largely 
by lectures, not only by resident professors, but by practical farmers 
who have devoted time, study, and attention to certain specialties. The 
college owns some land, which it intends to use for an experimental 
f:irm, but it has not yet been surveyed, nor bi^ought into a proper con- 
dition for the cultivation of farm-crops. A gold medal, worth $10, is 
offered to the scholar who, after one year's study, shall pass the most 
meritorious written examination in chemistry. 

The university has an extensive collection of minerals, both native and 
foreign, to illustrate the courses of study in mineralogy and geology. 
The Vienna cabinet comprises 2,000 fine specimens of minerals, col- 
lected from every quarter of the globe. The large collection of ores, 
minerals, and fossils, made by Dr. Emmons, and given to the university 
by the State, has been classified and neatly arranged in a room fitted 
up especially for the purpose. An instructor in natural history has beeu 
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employed, and some collections for a mnsenm in this department of 
study have been made ; also, a hall has been provided for an agricaltunl 
museum, and a few agricultural implements have been deposited in it 
The library contains 5,000 volumes of well-selected books, especially 
adapted to illustrate the branches taught in the different courses of 
study. The students of agriculture and the mec^hanic arts have free 
access to these works in the same manner as those of the other depart- 
ments. The annual interest derived from the proceeds of the congres- 
sional laud-grant is now $7,500, being the interest, at C per cent, on the 
new State bonds, which amount to 8125,000. The interest on these bondB 
is now collected and paid over regularly to the trustees for the support 
of the college. The college-year is divided into two terms. The ezpenaei 
of a student for room-rent, washing, board, wood, light, and books an 
from $93.50 to $123.50 per term ; tuition free. 

Professors, 7; assistants, 2^ students in the college, 61; in all the de- 
partments, lOG. 

OHIO. 

Ohio Agricultural and Mechanical College^ at Columbus; Edward Orto>iL 
Ph. D,, president. — This college has been in operation three years, ana 
is now in complete working order. The report of the president shows 
that a large amount of work has been accomplished in all the depart- 
ments. Military science and tactics have been introduced as a regolar 
branch of study and drill, and Lieut. Luigi Lomia has been de&Ued 
by the Secretary of War to take charge of the instruction in this new 
department. All male students, not incapacitated by bodily infirmi^ 
or exempted on the ground of conscientious scruples, are required to 
take part in the military drill, but are at liberty to choose for themselves 
whether they will pursue the course in military science or not. Four 
drill exercises, of thirty-five minutes each, are required weekly. The 
War Department has furnished the college with a full supply of arms 
and ordnance of the most approved patterns. 

The college-farm contains 320 acres, and is valued at $200,000. Its 
value has been recently much increased by its being brought within 
the city limits. Extensive improvements have been made upon it 
during the year. A swamp of GO acres has been reclaimed by under- 
draining, and the most of it is now dry and in good condition for 
cultivation. FenccH have been built, one small building removed and 
another erected, and a supply of excellent water furnished for the stock 
at the barn. The total cost of these improvements was $1,G90. Ex- 
periments have been made with wheat to determine the comparative 
value of thick and thin sowing; with oats, to ascertain which varieties 
were most proiUictivo; and with corn, to test the effects of different 
fertilizers. Thoro were raised on the larm 1,975 bushels of com, on 46 
acres; 3(33 bushels of wheat, on 3:i acres; and 75 tons of hay, on 57 
acres; total value of all the crops, $2,122 ; net profit, $1,342. A part of 
the work was done by students and a part by hired labor. Nine head 
of fat cattle were sold from the pasture for $835; 32 hogs, for $733; U 
pigs, for $42. 8ix of these cattle, having been bought the year before, 
were kept through the winter, and sold for $90 each. The stock now 
lept on the farm is valued at $1,812, and the farm-implements at $994 

The annual interest derived from the proceeds of the congressional 
land-grant is $30,000. The recei])ts of the college from all sources 
during the fiscal year were $40,539; the disbursements $38,517, of 
which $2(),970 were paid for salaries. John H. Wright, A. B., assistant 
.irofp«^^^or in the Latin and Greek languages, has resigned his pIO&sflO^ 
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ip to enter npon an extended coarse of study in Europe. His place 
laa been filled by Josiah E. Smith, A. B., a graduate of Amherst Gol- 
ege, 

I^rofessors, 10; assistant, 1; student, 140; pursuing agricultural -or 
nechanical studies, 126. 

OREGON. 

CorvalUs College — State Agricultural College j at CorvalUs; B. L, 
Arnold^ Ph. i>., president — The president, says that the college is in 
% healthy condition and well attended. During the past two years 
ftbout one hundred young men have pursued agricultural studies. 
Ihey have received instruction in practical agriculture, the physiology 
Emd chemistry of plants, analysis and improvement of soils, animal 
physiology, the economic use and preservation of farm-crops, and other 
branches of the agricultural course important for farmers to understand. 
A wing has been added to the college building, and other improvements 
have l^n made, the whole costing about $3,000. The building as now 
improved is of such size as to afford ample room for several years. A 
greenhouse will be built in a few months. The apparatus has been so 
mach increased by yearly additions that it is now sufficient for illustra- 
tion of all the fundamental principles of chemistry and physics. A fine 
collection of minerals has been added to the cabinet, for the special use 
Df tiie class-room, through the kindness of A. H. Brown, secretary of 
state* 

The experimental farm contains 35 acres, and is valued at $5,000. 

periments have been made with wheat in connection with soda, pot- 
I, lime in three forms, ashes, sulphuric acid, marl, chlorine, superphos- 
pnate of lime, urine, and ammoniated phosphate. The conclusion was 
that the fertilizer last named is by far the best; it hastens the crop, and 
caoses a much larger yield than any of the others. Analyses and tests of 
the " white soil," mentioned in a previous report, have been continued, 
and the conclusion arrived at is that if it is thoroughly drained, well 
plowed, and cultivated with green crops for several years, it will produce 
^ciin as well as any other. All students are required to perform a small 
amount of labor on the farm and to practice the military drill daily. 

The annual interest from the proceeds of the congressional land- 
^ant has not been reported. The State makes an annual appropria- 
tion of $5,000 for current expenses of conducting the college. During 
the fiscal year 10,000 acres of the land-grant have been sold at an aver- 
age of $2.50 per acre, and 79,300 remain unsold. 

Professors, 4 ; students in agricultural college, 51; in all the depart- 
ments, 147. 

PENNSYLVANIA. 

Pennsylvania State College j Centre County; Rev. James Colder^ D. D., 
^resident. — This college has undergone some changes in its name, but 
its purposes as an agiicultural and mechanical college remain the same. 
A^ccording to the latest documentary authority it was first incorporated 
IS ''The Farmers' High School of Pennsylvania,'' February 22, 1855: 
tiext, as ''The Agricultural College of Pennsylvania," Mav 1, 18G2 ; and 
lastly as " The Pennsylvania State College," July 20, 1874. 

The four farms belonging to the college contaiij 600 acres, and are 
ralucil at |575,000, as follows: The college-farm, 300 acres, at $100 per 
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work which has been done on these farms for many saccessive yean in 
experimentation and \7ith the aim of presenting model farms has been 
extensive, and results have been arrived at which are of high practical 
value to the farmers of the State. Experiments have been made during 
the year in acclimating:^ seeds, testing varieties of seeds and grains, 
methods of cultivation, the use of manui'es, various rotations of crops, 
the culture of wheat and potatoes, soiling cattle, and culture of fmit 
trees. 

From various experiments continued for several years the professor 
of agriculture has come to the conclusion that it is profitable to feed 
cattle during the winter for furnishing manure; that stocky when 
confined to small lots or yards and soiled, do equally as well, if 
carefully attended, as when allowed the liberty of the fields, and can be 
fed on the product of one-third lessl and ; that purple lucerne {Medicago 
satlva) is a good soiling-plant on strong land, yields heavily, grows rap- 
idly, bears cutting, and is perennial; that tho old method of catting 
indiscriminately the large and small potatoes for seed, not going to ex- 
tremes, and of planting the seed and root ends, is practically as good as 
any otlier ; tliat in planting apple-orchards it is the most profitable to 
plant only two or three varieties, and these of the most marketable 
kinds ; that surface-culture, good manuring, scraping, and washing the 
trees with an alkaline mixture, and a dressing of five or six pounds of 
muriate of potash per tree, have proved to be a very profitable mode of 
treatment. The college-farm has been very much improved by cleariDg 
ofi'old stone fences, removing worthless hedges, and planting frait-troes; 
and the campus, by constructing roads and Oiling up inequalities. 

The annual interest derived from the proceeds of the congresmonal 
land-grant is now $24,420. Some small buildings have been erected 
and others repaired, and arrangements have been made for sapplymg 
the college with an abundance of pure spring-water. About $500 have 
been expended for apparatus for the physical department, and (100 for 
increasing tho library. 

Professors 12 ; assistant, 1 ; students, 161, 

RHODE ISLAin). 

Brown Universitu — Agricultural arid meclianical department^ at Provi- 
dence ; licc. E, G, liobinaon^ 1). D.^ LL. i>., president — ^The course of study 
in the dei)artinent of practical science for the degree of bachelor of phi- 
losophy lias been extended from three years to four, as contemplated 
by the university last year. There is no prescribed course laid downiu 
the catalogue for students in agriculture, but provision has been made 
in the departniout of practical science for selected courses of instruction 
in such branches of learning as are related to agriculture and the me- 
chanic arts. Students who cuter with the intention of pursuing selected 
studies are subject to the same conditions of admission as for the re^a- 
lar scientific courses ; and when they have completed the studies which 
they have selected, they are entitled to a certiticato stating the time of 
their connection with the university and the amount of their acquisitions. 
Direct instruction in agriculture api)ears to have been given by tho pro- 
fessor of agricultural zoology and curator of the museum. Ho says that 
during the last half of the year a vreekly course of lectures on agricol- 
tural zoology has been given to tho senior class. About one-fourth of 
the clnss have also attended to taxidermy as a voluntary exercise 
througiiout the year. 

The annual interest from the original fund derived from the proceeds 
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of the congressional land-grant is $3,000; bat this fand has been 
allowed to accnmnlate by jadicions management, so that the annual 
interest now amonnts to $6,624. Very valuable additions have been 
made to the museum, consisting of alx)ut 100 specimens of fishes ; 50 
of woods native to Massachnsetts ; a large collection of plants, insects, 
and native weapons; war- implements, domestic utensils, and fabrics from 
the interior of Africa ; several species of mammals, and numerous mis- 
cellaneous specimens. 

Professors in the agricultural and mechanical department, 10 ; assist- 
ants, 3 ; students, 35 ; professors in all the departments, 13 ; assistants, 
3 ; students, 251 . 

SOUTH CAEOLINA. 

Claflin Ufiiversity — South Carolina Agricultural College and Mechanics? 
InstituU^ at Orangeburgh; Eev. Edward Coolce^ D. i>., president, — The an- 
nual interest derived from the proceeds of the congressional land-grant 
is $11,508, but the whole amount is not always paid to the college 
by the State. This year it received $10,000, leaving a balance of 
$1,508 unpaid. Of the sum received, $4,000 were used for expenses in 
conducting the college and the remainder in payment of the experi- 
mental farm. The farm contains 116 acres, and is valued at $10,000. 
It has been considerably improved during the year, and the facilities for 
stadents to engage in manual labor have been much increased. Experi- 
ments have b^n made with different kinds of manures and in plowing 
to ascertain the kind best adapted to the soil and climate of that part of 
the State. Crops have been cultivated successfully, and 43 bushels of 
shelled com were produced per acre, which is much atK)ve the usual yield 
io the State. A neat and commodious brick building is in course of 
constrnction on the site of the one burned about a year ago, and will be 
completed ne^ spring. It will be occupied jointly by the university and 
college. It is 80 feet long and 40 wide, three stories high, with man- 
sard roof, making a fourth story, and has a piazza on the front and back 
sides. It contains two school-rooms, three recitation-rooms, library- 
room, and thirteen dormitories in the mansard story; also, a chapel 
which will seat two hundred persons, and a family residence, with par- 
lors, kitchen, and dining-room. Besides this building, there are several 
others which are used for school purposes. The collegiate year is 
divided into three terms of eleven weeks each. Tuition is free ; care of 
room per term, $1; board in hall per week, $2.50; room-rent and fuel 
for self-bixurders per term, $3. Students have an opportunity of paying 
their biXs in part by manual labor. 

Professors in the college, 3 ; assistants, 3 ; students, 40 ; professors in 
all the departments, 4 ; assistants, 3 ; students, 195. 

TENNESSEE. 

Uast Tennessee University — Tennessee Agricultural College^ atKnoxviUe; 
Rev, Thomas TV. Humes, S. T, i>., president. — Some changes have been 
made during the year in the agricultural course of study, by which 
additional instruction is given in chemistry and botany in the freshman 
year, and in market-gardening and dairy-farming in the junior. A few 
additional branches have also been introduced into this course. 

The annual interest derived from tiie proceeds of tbe congressional 
land-grant is $23,760, but the college has not always received the 
full amount, the payment having sometimes been made in State 
treasury warrants, on which there is a discount in the market. 
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The college-farm contains 260 acres, and is valaed at $24,000. Impor- 
tant improvcnieiUs have been make on it during the year, and experi- 
ments conducted in the cultivation of wheat with different ferliliMra, 
with white rye received from the Department of Agriculture, and with 
barley. From experiments made with timothy-grass, it has been dis- 
covered that it cannot be relied on as a permanent crop in the locality 
of the college, being incapable of resisting the drought, and after two 
cuttings dies out. Orchard-grass, on the contrary, flourishes well, and 
is not permanently injured by dry weather. A new bam has been 
erected on the farm, and app<'iratU8 for instruction in chemistry has 
b<ien purchased to the amount of $300; seventy-two dollars' worth has 
also been purchased for the use of the professor of agriculture. 

Professors in the agricultural college, 9 ; assistants, 3 ; students, 5S; 
professors in all the departments, 9; assistants, 8; students, 300. 

TEXiS. 

Agricultural and Mechanical College of Texas, at Bryan / Thofnas & 
Oathright^ A. il/., president — The college was inaugurated and opened 
for the reception of students October 4, 1876. It is beautifully located, 
in a healthy section, four miles from Bryan, on the Houston and Texas 
Central Kailroad, and is easily accessible from all parts of the State. 
The college building, of which an engraving is here presented, is claimed 
to be equal to the best in the country. It is 153 feet long, 60 wide, 
four stories high, and is built of brick, except the foundation, which is 
stone. The window and door sills and caps are made of Texas granite. 
On each Uoor, except the fourth, it contains three halls, running the 
entire length of the building. The two set apart for literary societies 
will each accommodate 400 persons. On the fourth floor are a chapd, 
60 feet square, six lecture-rooms, library, president's otfice, cadets' room, 
armory, and guard-room. The remaining rooms are for students' dormi- 
tories The inside of the building is flnished with natiA'^e cypress in the 
highest style of architecture, varnished to show the texture o£the wood 
to the best advantage. Besides the college building, there is another 
called the ^^students' hall/' four stories high, and built of the same 
materials as the main building, but not so elaborately finished. Also 
four brittk cottages for professors' residences, and a nice bam. The 
cost of the college building was $1(H),()U0; of the students' hall, $32,000; 
and of the smaller buildings, $2(^)00. The State appropriated the 
liberal sum of $187,0U0 for the erection of these buildiufi^ and the 
purchase of the farm. Xoue of the fund granted by Congress has been 
used. 

There an^ fno courses of study in the college : (1) Preparatory and 
general ; (2) in ngriculture ; {'^) in mechanics and engineering; (4) in 
languages and litoriiture; (5) in military tactics. The first-named course 
occupies three yeiirs. Jt is designed to afford the student a good edu- 
cation for the practical duties of life, or to prepare him for enteriDg 
upon any special course he may choose. Each of the special courses 
occupies two yeiirs. The general course includes rhetorical reading, 
declamation, ICnglish grammar, composition, higher arithmetic, geogra- 
phy, history, drawiug, algebra, geometry, trigonometry, physics, chem- 
stry, geology, plain and topographical surveying, zoology, animal and 
vegetable physiology, elements of agriculture, French, Spanish, Ger- 
jian, Latin, Greek, and military tactics. Modern languages may be 
iubstituted for Latin and Greek, if desired. The course in agricolt- 
irA ^nc.liuiAR analytical geometry, conies, calculus, physics, astronomyy 
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listry, stractore and physiology of plants, water, the atmosphere, 
in their relation to vegetable prodncts, improvement of the soil 
bemical and mechanical means ; history, care, breeding, diseases, 
, digestion, respiration, assimilation, and excretions of domestic 
lals; milk, batter, cheese, flesh, and wool as agricnltoral prod- 
; development and present condition of agricultore as an art, 
dneiples, economic requirements of vegetable growth, soils and 
ry of manures, plowing, physical manipulations of land, Imple- 
:s and machinery ; drainage, construction, and arrangement of flarm 
iin^s ; care of grass and pasture lands, rotation of crops, use of arti- 
fertilizers, designs for farm-machinery, meteorology, farm and road 
^ing, water-courses for irrigation and draining, book-keeping, free- 
drawing and sketching, strength of materials, practical hydraulics 
PDeumatics, mineralogy, geology, zoology, insects injurious and 

ial to agriculture ; care and marketing of crops; orchard and vine 
re; Latin, French or German, and military tactics. 
is prescribed, ^' as a permanent rule of this college, that no appli- 
for admission as a student shall be received unless of the white 
' Provision is made for educating, free of tuition, *' State students," 
lows : Two to be appointed from the State by the United States 
ors, one from each congressional district by the member repre- 
ig it, and three from each State senatorial district. In the latter 
the choice is to be determined by a competitive examination under 
irection of the district senator. Tuition for other than State stu- 
I is $50 per annum. The estimated expenses of a State student 
year of nine months, including matriculation-fee, board, washing, 
lights, two suits of clothing, and medical attendance, are $200; 
her students, $250. 

ecial care is taken to give thorough instruction in military tactics, 
ding, besides the general drill, guard duty and outpost-picket 
2e. To aid in teaching this branch in the best manner, the State 
)rovided the students with complete sets of breech-loading cadet- 
, swords, and accouterments. 
August of the present year an act was passed by the legislature 

blish another agricultural and mechauical college for the educa* 
)i colored youth of the State, and the college will be organized and 
[1 operation at the earliest day practicable. 

e annual income from the proceeds of the congressional land-scrip 
0,902 in gold, which, in the present currency, is equal to about 
00. The land appropriated by the State to the college, and on 
ii the college buildings are located, embraces 2,200 acres, a part of 
a is used for an experimental farm, and tbe remainder is uuim- 
?d. The entire tract is valued at $20,000. Liberal appropriations 
been made for chemical and philosophical apparatus, and it is 
ded to purchase such as will be equal in quality to the best used in 
gricultural colleges of the other States. 

3fes8ors, 6 ; students, 50. Suflicient time has not been given for 
organization of classes in the agricultural course of study. 

VERMONT. 

iversity of Vermont a/nd State Agricultural College^ at Burlington; 
hew H. Bxickham^ A. Jf ., president. — The college has not yet entered 
:he work of conducting an experimental farm, although it has land 
iple quantity for experimental purposes, and would gladly use it 
tarm if the funds could be procured to provide the necessary equip- 



352 EEPORT OP THE COMMISSIONER OP AQBICULTURE. 

ments and a professor of agriculture to superintend it. Tbe annual in- 
terest derived from the proceeds of the congressional land-grant is $8,130. 
Professors iu the agricultural college, 7; assistant, 1; students, 23; 
professors in all the departments, 22; assistants, 3; students, 168; 14 
of whom were ladies ; lady graduates, 5. The following statement has 
been received from the president : 

An attempt to establish a separate institution out of the proceeds of the congn^ 
flional land-^ant havioj; failed for want of sufficient additional endowment, the lepi- 
lature, in 18G5, offered tlie fund to the State University on the condition that it shoold 
accept a new charter coDforniiug it to the rcquirments of tbe act of Congress estib- 
lishing colleges of agriculture and the mechanic arts. The institution thus chartend 
is the "University of Vermout and State Agricultural College/' having one board of 
trustees, one treasury, one faculty^ but several departments. The State has as yet 
done nothing to increase the resources of the institution. On accepting its neir tnnt, 
the university raised a subscription of $80,000, mainly among it« alnmui and old friendly 
tio enable it to meet its new responsibilities. Three new departments were created, 
that of general and agricultural chemistry, that of civil engineering, and th«t of mod- 
ern languages. 

Besides these, the department of natural history was modifle<l and enlarged so as to 
give greater Hoope to the studies bearing directly on agriculture, such as mineralogy, bot- 
any, physiology, and zoology. The institution does not manage a farm, bat it h-is land 
ample tor experinieutal purposes if fAnds should be supplied therefor. About 100 stn- 
dents arc in attendance, the numbers iu the scientific departments being from one-q1la^ 
ter to one-tI)ird the total number. By the statistics furnished for the report of thooon- 
^essionui committee in 1874, it appears that of those who have been memberB of the 
institution for a louger or sl-orter time since 186p, a large number have entered into tbe 
various industrial pursuits by which the resources of the country are developed, ud 
that thus the college is fnlOlling the designs of its founders by sendius weli-tiained 
men into the great industries of the nation. In addition to the work of the institatioii 
in it-s new ground, it has done considerable missionary work through the State by 
sending its profe.ssors to farmers' meetings, teachers' assoeiations, and other geoeni 
gatherings. During the past winter Professor Cressy, late of the Maaaachuaettii Agn- 
cultural Collcgo, was employed by the university to lecture in every county in tlM 
State on the diseasen of animals, and to give a consecutive course on vetisrinary medi- 
cine and surgery iu Burlington. These lectures were provided in the hopethst in thii 
way the attention of young farmers might be drawn to the college, and that tbey 
might be induced tx> pursue other branches of study bearing on agricaltare. Findbg 
that these lectures through the State awakeued a great interest on the sabject, the 
college had the lectures iu Burlingtou reported, and a large edition of the reportaiii 

Samphlet form distributed gratuitously among the farmers and stock-raiaers of the 
tate. 

From the beginning the institution has had to encounter opposition from those whoae 
ideas of an agricultural college is a mere manual-labor school for apprentices to fium- 
work. The aim of the institution has been to provide, ilrst, for instmotion in thoee 
sciences — thohc '^branches of learning'' which relate to agricultnre and the meohanie 
arts; to equip laboratories, to furnish uiuseuuiS, to secure apparatus, to gather all tbe ap- 
pliances for imparling scientiiic and pracrisal instruction, and to add, as fast as fundi 
could bo got, the moans of exemplifying such instruction iu farm, stock, maohineiyy &c> 

VIRGINIA, 

Virginia AgriailUtral and MecJianical College^ at Blacksburgh ; Charki 
L, C. Minorj LL, />., president — One of the two college bnildingB, 
referred to iu oar report of last year as being in coorse of conBtraction, 
is now completed and occapied. It is used for lecture and recitation 
rooms, laboratorie^?, &e. The other, which is of the same size and finiBh 
and designed for siiuilnr purposes, will be completed and ready for occu- 
])aucy early in the spring of 1877. The two dwelling-houses, begun last 
year and intended for professors' residences, are also completed and 
jccupied. They are neatly finished and of excellent quality. So greafe 
iins been tbe increase of students since the opening of the college in 
1872, that the number is now doubled, and no more can be received in 
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dtore until the resoarces of the college are angmented. The machine- 
ihop, which was completed two years ago, has been enlarged and fur- 
lishcd with additional machinery and tools. A grist-mill has been 
erected adjoining it, and is driven by the same engine as the machinery 
)f the shop. The addition to the shop, the mill, and a brick kitchen 
crere all built by the students, except the mason-work. They have also 
set np a line of telegraph, connecting the college with the Western Union 
I sgraph line, and thus furnished for themselves a practical school for 
ning the art of telegraphy. They have removed two houses, and 
•d 3d three messing and lodging houses. By employing the mess- 
mg sxem they have sometimes reduced the price of board to $6.50 per 
moai^a. Board with lodging can be had for $10 per month, and never 
exceeds $15. Many students pay a large part of their expenses by 
their work, and some who have skill in trades have been able to cancel 
the whole. 

The college-farm contains 250 acres, and is valued at $28,000. Impor- 
tant additions have been made to the stock kept on the farm. Daily in- 
Btmction is given in practical agriculture to details of students during 
the crop-season, and in mechanics throughout the collegiate year. The 
school of drawing, including free-hand drawing, has been attended with 
great efficiency and success. The course of instruction in the college is 
confined strictly to what is believed to be best for fitting young men for 
success as farmers and mechanics. The annual interest derived from 
the two-thirds ($190,000) of the proceeds of the congressional land- 
scrip received by this college is $20,638.72, which is nearly 11 per cent, 
on the $190,000 invested in Virginia State bonds. The bonds were pur- 
chased at a little more than 50 cents on a dollar, and interest is paid on 
their full amount. 

Professors, 7; assistants, 3; students, 255, all of whom pursued agri- 
cultural or mechanical studies; graduates, 27, 22 being graduates in 
agriculture, and 5 in both agriculture and mechanic arts. 

Hampton Normal and Agricultural Institute^ at Hampton; General Sam- 
uel G. Armstrong J president — The receipts of the institute for the fiscal 
year of 1876 were $67,444.94. Of this sum, $39,235.74 were derived 
principally from private donations made by benevolent persons in the 
several States. The disbursements were $67,332.41, leaving a balance 
of $112.53 in the hands of the treasurer. The indebtedness of the in- 
stitute is only about $4,000. 

During the year a new Hoadley agricultural steam-engine, of nine 
horse-power, has been purchased for $1,200, and the small three horse- 
power Baxter engine used last year has been transferred to the printing- 
office, where it is used with profit. The earnings of the agricultural 
engine lor work done in thrashing for farmers unconnected with the 
institute have amounted to $200. In addition to this, a steam-digester 
for steaming bone has been bought for $154, and a buhr-stone mUl for 
grinding corn for stock and steamed bones into flour of bone lor manure. 
Also a Hunneman hand fire-engine, with 700 feet of hose, for $1 ,200, 
to be used in protecting the institute buildings. A fire-company has 
been formed by the students, who have been drilled and are capable of per- 
forming efficient duty in case of fire. The grounds have been graded and 
improved by filling up a malarious marsh in the vicinity of the institute 
[)nildings, an ornamental pond being left in the center, which adds much 
JO the beauty of the landscape and serves for a reservoir from which 

23 A 
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water can be taken in case of fire and thrown upon five adjacent build- 
ings. Uuudrcds of sliado-trecs have been set out, taken from the fiEurm- 
nursery, which wus plauted five years ago. More than 2,000 small oma- 
mental trees liave been added to the nursery-stock, for sale and fomae 
in iuereasiup: the beauty and value of the premises. A substantial 
brick enp:iue-houso bus been built and a corridor finished off in the npper 
story of Virginia Hall, luaking ten dormitories for girls. A ooope^8lufp 
has also been put into operation for the manufacture of market bands. 
The work has been done by two students, and proved profitable. Tiro 
hundred and twenty-lour thousand bricks have been manu od and 

sold at a proiit of $1/J4G. Three-fourths of the students j i r own 
board-bill8, $10 per month, half in cash and half in labor, ^boui .C 
are paid annually for students' labor in all the industries pnrsneo. 
F. Marquand, of\New York City, gave, in June last, $5,000 £qv ths erec- 
tion of a building for a home for male students. It is now omnpleted, 
and called Murquand Cottage, it affords comfortable and exodlent 
rooms for thirty -eight young men. The furniture will be made by the 
students in the normal-school workshop. 

Sixty-nine girls have worked in the industrial room daring the year, 
and about 1,200 pieces of work have been finished, and 2W0 mended bj 
them each week, besides making dresses and other garments for tlieDi- 
selves in time not devoted to required labor. Sewing-maohinea aienaed 
by the more advanced pupils. Those in the middle and Benior eUtfwe 
receive weekly instruction in housekeeping, bread-making, and ^in 
cooking, eight being detailed every Saturday to the different hooae- 
keepers on the premises, who teach them in these useful arta. Last 
winter about 4,000 colored children were under the instmotion of teach- 
ers who have graduated at this institution. A teachers^ inatitate has 
been held for the benefit of the graduating class and such post-giadnatea 
as might desire to attend. Twenty post-graduates and mote than tutj 
of the graduating, class availed themselves of the advantagea of its 
exercises. 

The farm contains 190 acres, and is valued at $33,000. During the 
year 40 acres of corn have been cultivated, 25 of oats, 1 of iye|12 of 
clover, 7 of early potatoes, 8 of sweet-potatoes, 9 of com-fodder, 8 of acv- 
ghum, 3 of pease, 2^ of cabbages, 2 of onions, 4 of aaparagns, 2 of raota, 
1 of snap-beans, 4^ of vegetables and strawberries, and 4 of tooom-coni. 
The stock on the farm consists of 9 horses and mules, 5 eolt8| 18 eowai 
4 oxen, IG yearlings and calves, 1 thoroughbred Ayrshire ball, 60 lu^ 
and 20 sheep. Seventy head of cattle and horses were wintered on tiie 
farm the past season. The care of this stock furnished labor fiir stu- 
dents, and a large amount of manure is made for the fiEurm. Oaah le- 
ceived from sales of beef amounted to $3,840. The income of the farm 
exceeded the expenditures by $833.43, while the knowledge aoquiredtv 
the students in its cultivation is incalculable. 

The annual interest on the one-third ($1)5,000) of the prooeeda of tba 
congressional laud-grant received by this institution is $10,819^ be- 
ng nearly 11 per cent, on the sum invested. About 8200 more an 
received from a small private endowment-fund. In addition to the in- 
'M)me from these sources, $17,000 are required annually to pajtiieaX' 
A)enses of conducting the institute. The money thus far has been daiived 
^'rom private contributions, principally in the Northern States, y 

Teachers, 17; assistants, 3; students, 25G; pursuing agriGoltoral or 
.>'>ph5inie5<i studies, ^^?* 
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WB8T yiBonviA. 

eat Virginia University — Agricultural DepartmmUj at Morgantawn; 
J. W. IScotty D. D.y LL. D.J acting president — ^A permanent president 
e university has not yet been elected, bat it is expected that one 
be 600D. The central portion of University Hall, or the Agrioaltaral 
)ge, has been completed daring the year. It is claimed that there is 
^tter-finished pablic bailding in the State. The wings will be 
ed as soon as means will permit. The following is the plan of the 
e bailding when completed, as seen in the accompanying engraving : 
:th^ including the wings, 150 feet ; breadth of the main central sec- 
104 feet } of each of the wings, 65 feet j height of basement, 11 feet : 
'St floor, 17^ feet ; of second floor, 15^ feet ; of mansard story, 20 
of the main tower from basement, 101 feet. There are foar rooms 
on the basement and second and third floors, measuring 23^ by 35 
iach. They are for laboratory and lecture-rooms. In the mansard 
is the commencement-hall, 55 by 78 feet. The basement-walls are 
of light sandstone, of uniform color and texture ; the other walls, 
eased brick, laid in white mortar ; window-sills, corbels, and key- 
8, of light sandstone ; finials and belts on pilasters of entrances, &c., 
one ; l^lt-course on both towers, composed of fascia and water-table, 
:; stone. The inside is elegantly finished with chestnut. Estimated 
»f the entire building when completed, $75,000. A new bailding, 
I University Boardiughall, has been erected by private enterprise 
proximity to the university, designed to supply a want which tke 
IS had been unable to meet. It is heated by furnaces, has a plen- 
mpply of soft water, and is furnished with modem appliances for 
Dgh ventilation and conveniences for outdoor exercise. Board, 
ling everything except washing and lights, is furnished to students 
L75 per week. 

) annual interest on the proceeds derived from the congressional 
pant is $5,400. The State has made at different times two ap- 
iations of $10,000 each to the university for a permanent fund, 
iterest of which is shared in common by the different departments, 
ounts to $1,200 annually. These incomes and the tuition received 
the students are not, however, sufficient to pay the annual exx)en- 
' conducting the institution, but the deflciency has been generously 
ied by the State, so that there is do incumbrance of debt. An 
has been made to induce students to pursue the agricultural course 
dy, bat not with the success desired. Quite a number, however, 
e studies relating to agriculture and the mechanic arts. It is 
ted that this embarrassment will be corrected when the college 
les older and the importance of an agricultural education is more 
y appreciated. The university has no farm. The campus contains 
-es, but is not used for agricultural purposes. 
»fe8sors in the university, 8 ^ assistants, 5 ; students, 96 ; profes- 
n the agricultural department, devoting a part of their time, 5; 
ats, 2. 

WISCONSIN. 

Iversity of Wisconsin — College of Arts, at Madison; Rev. JohnBasconij 
, LL. JD.j president. — Science Hall, referred to in our last report as 
in coarse ^f construction, and then described as far as information 
. permit, is now completed. It is a magnificent brick building, four 
3 high, and really constitutes the agricultural and mechanical col- 
[ Wisconsin. In it are the machine-shop, carpenter-shop, chemical 
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laboratory, cabinet of natural history and agrioultare, and numerooi 
other rooms mentioned in a previous report It is heated by steam, and 
has a system of water- works from which the same power that operates 
the machinery used for instmction in the mechanical shops supplies aa 
abundance of water for its own use and Ladies' Hall, and for the 
hydrants which are in connection with all the principal buildingSi 
There is also an ample system of sewerage connecting Science Hall and 
Ladies' Hall with Lake Mendota, by which cleanliness and health are 
secured. 

The department of agriculture is reported as in successful opera- 
tion, and its scope and benefits as appreciated b^ the people. The 
experimental farm contains 196 acres, and is valued at $40,000. The 
university grounds occupy 40 acres, which are not included in the area 
of the farm as now given. The professor of agriculture and chemistry, 
W. W. Daniells, M. S., has conducted experiments on the farm with 
four vaneties of winter- wheat, ten of spring- wheat, one of rye, four of 
barley, six of oats, five of com, and thirteen of potatoes. The yield of 
winter-wheat was about dpuble that of the summer varieties. Experi- 
ments have also been made with soils to test the effects of different 
depths of plowing, which varied from 5 to 20 inches. The largest yield 
of corn was obtained on land plowed at a medium depth of 12 inches. 
Extensive meteorological observations have been made several times 
each day throughout the year on the temperature of the atmosphere, 
barometrical changes, relative humidity, direction and force of wind, 
kinds of clouds, and fall of rain and snow. The annual interest derived 
from the proceeds of the congressional land-grant is $13,490. There 
have been sold of this grant during the fiscal year 6,218 acres, at aa 
average price of $7.34 per acre ; and 51,635 acres remain unsold. 

Professors in the agricultural and mechanical college, 10 ; assistants, 
6; sudents, 124; professors in all the departments, 20 j assistants,?; 
students, 316, 77 of whom were ladies. The board of visitors, in their 
report, say that '' in the present senior class the percentage of young 
women to be graduated with honor in respect to higher scholarship is, 
relatively to their whole number, decidedly larger than that of the 
young men; and this disparity is emphasized by the loss to the latter 
of the first honor.'' 

The report of the board of regents thus refers to the female depart- 
ment : 

The act to ro-or^anize the nniversity. enacted in 1866, requires that " the nniTersity 
shall bo opon to Icmale aa well as male students, under such regulations and restrio- 
tions as the board of regents may deem proper." In pursuance of this reqairement, 
the educational privileges of the university are extended to students of Doth sexes 
without discrimination, thus far with no reason to regret the obhcatioDB imposed by 
the law. But the regents do not understand that the law, in providing an equaUty of 
educational privileges, contemplates any special experiments in the matter of edncs- 
tiou, or the adoption of any rules or regulations founded upon any novel or theoretical 
view of the i>ersonal and social relations of the sexes. Tlio law assumes that young 
ladies possess the capacity and the disposition to acquire that degree of knowledge 
and mental discipline in the study of the arts and sciences which is imparted bys 
^x)urse of collegiate iustructiou. It assumes no more. It certainly does not assume to 
approve any method of instruction or discipline contrary to the current and accepted 
news of the x)arents who have children to educate. And while the board is responn- 
ole to the law for the fulfillment of all the obligations imposed in this respect, it ii 
equally responsible to the public, and especially to the parents and guaxdians of eta- 
ion ts conlidcd to their charge, for the enforcement of such prudent rules of discipHoe 
"9 the circumstances render obviously judicious and appropriate^ Parents, therefoie, 

aould feci assured, and possess positively good reasons for the assurance, that thoie 
T^nn^ ij»/iiM« T^hf^ i)y thcir prcseucc at the university contribute equally to thebODOf 
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spntation of our edacational system, while here specifically for edacational par- 
are sacredly exempt from every phase of social inflaence or instmction of an 
bional or obnoxious character, and that sach exemption is reqnired and enforced 
tier of good faith on the part of both regents and faculty. The privileges of 
uaveraity are thus accorded to young ladies under regulations :is purely unob- 
nable and unexceptionable as those provided for any other school of similar 
Iter and purpose, public or private. About one-quarter of the whole number of 
its DOW attending the university are young ladies, snooessfully competing for 
rank with the remaining number in the several departments of instmction. 
a dne appreciation on the part of the public of the valuable advantages thus* 
red npon both classes of students witnout distinction of sex, and of the views 
aathorities upon the subject, there is reason to anticipate a more equal ptopor- 
i the number fitting for and attending npon the nnlvenuty olasees. 
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Statistics for 1876 of the industrial instituiioiu of ike United Statee whkik hm 
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Location of the in* 

Htitnlion. 



Auburn, Ala 



Faycttevillo, Ark. .. 
Borkehiy, Ciil 



New Haven, Conn . 

Newark, Del 

£auGallie,FlA 



Athens, Ga 
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9 

10 
11 
la 

13 

14 

15 

16 • 

17 
18 

19 

20 "i 
SI 

23 

« I 

■I 

>5 



Dahlonega,Ga .. 

Urbana,!!! 

La Fayette, Ind 



••J 



Amee, Iowa 

Manhattan, Kans . . . 
Lexington, Ky 



New Orleana, La — 
Orono,Me 



College Station, Md. 
Boaton, Maas 



c 



« I 



X 

3 



B 
'A 



o 

mm 

a 



5 
6 



Name of the inatitntlon. 



Af^ricnltnral and Mechanical College of 
Alabama. 

Arkausaa Industrial TlAvcrsity 

University of California— CoUegosofAgri- 

culturo and Mechanics. 
Yale College— Sheilield Soientiflo School.. 



Delaware College 

Florida State Agricultural College. 



8 

9 

10 
11 
12 

13 

14 

15 
16 

17 



Id 
1!) 
20 



Amherst, Mass 

Lansing, Mich 

Minneapolis, Minn. . 
Oxford, Miss 

Rodney, Mi»3 j 21 

Columbia, Mo 

Rolla, M'» 

Lincoln, Xt'hr 

Nevada .1 . . 

Hanover, N. II i 24 

Newlirunswick.N.J. 25 



22 
23 



Ithaca, N.Y 

Chapel Hill, N. C 



Columbus, Ohio. 
Corv'allid, Orcg. . 



2(5 

27 

2S 
*J9 



Centre County, Pa.. 30 



Georgia State College of 
Agriculture and the 
Mechanic Arts. 
North Georgia Agricul- 
tural College. 
Hlinols Industrial University 



- ( UniverMlty of 
X Georgia. 



Purdue University— Indiana Agricnltoral 

College. 

Iowa htate Agricultural Collece 

Kansas State Agricultural Culloge 

Kentucky University — Agricolinrid and 

^lechanical College. 
Louisiana State Agricultural and Meohan- 

ical College. 
Maine State College of Agricultnreand the 

Mechanic ArtA. 

Maryland Agricultural College 

Mavsachusotts luotituto of Technology. .. 



Massachusetts Agricultural College 
l^Ilohigan State Agricultural College 



( University of ^College of Agriculture.. 



Miniif'Hota. >CollegcofM<»ohnnicArt8 _ 

Uni versity of MisHi8sippi—C-ollcge of Agri- 
culture and the Mechanic Ai U*. 

Alcorn Uni vernit y — Agricultural and Me< 
chauical CoUe;:e. 

f Agricultural and Me- ) 

5 University of ) chunical College. I 

i Missouri, j Missouri School of Mines j' 
I. anil Metallurgy. j 

University of Nobrauka — CoUcgo'of Apjri- 
oulture." 

(No industrial institution cstabli.shcd in 
the Slitt<'.) 

Dili linouth College— New llampshii-e Col- 
I»*geofA^rioulturoanU the Mechanic Arts. 

Kutgers ( JoUegc— Scieutillc School 



■■\ 



t /««,.««n (College of Agriculture . 

Mnnersity. ^ chimin Arts. 

University of North Carolina — College of 
Agriculture and the Mechanic An^ 

Ohio Agricultural and Mechanical College 

Corvallis CoUego— State Agricultural Col- 
lege. 

Pennsylvania State College 



Name of the prMldent of 
the oicrienltaral and as- 
chanical college and «f 
the nuirenity. 



Bey. L T. Tlohenor. B. D.. 



N.P.Gate^A.M.... 
John Le Conte, IL D 



Bey. Noah Porter, D. D, 

LL.D. 
Willhun n. Pamell LLD 
Hon. William Watkia 

Hicks, (pieaident of Um 

trasteea.) 



Bey. Henry H. Tucker, 
D. D., LL. D., (chancel- 
lor.) 



John M. Gregory, LLD^ 

(regent.) 
Emerson R Whlte^ I<L. D 



A. & Welch. LL. D 

Key. John A. Anderm... 
John K Bowman, LL. Dh 

(regent.) 
M^).J.L.Crol■ 



Bey. GhM. F. AUm, D. D.. 

Capt William H. ParkfV.. 
John D. Bnnkle, Ph. IK, 

LL.D. 
William S. Clark, PL Dn 

LL.D. 
TheophUnsC.Abbot,LLD 

William W. FolweU. U. A 

General Alex. P. Stewart 

(chancellor.) 
B iram B. Bevelt, D. D.. . 



Samnel S. Laws, LL D.. % 

I 

Boy. EdmandB. FairfleU. 
D.D..LL.D., (chancellor.) 



Bey. Asa D. Smith. IX D.. 

LL.1>. 
Bey. William II. Caop- 

bcIl,D.D..LUI). 

Andrew D. White,LLJ). j 
Hon. Komp P. Battle .... 



Edwnrd Orton, Ph. D . 
B. L. Arnold, Ph. D... 



Bey. Junes OiMer, B. P- 



^The States having blanks against them in this oolomn hnye idd ill tliflir aorip or land. 
.Ti»v sr^wa^ va« T^Qt boep oponod to studenta. 
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i Oe natimial mdtiwmtnt of land-»orip ttnder Vu ael o/Jutjf % 1863. 
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Statistics for 1876 of the industrial instUutions of the UnUti St§U 



Number of Statos having industrial 
institutions. 


Location of the in* 
stitntioii. 
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Name of the iDStltntion. 


Kame of the pmldflBtd 
the agricnltnral and ■» 
chanioal ooUege and d 
the univeraity. 


S9 
30 

• 

31 
33 


Providence, H. I 

Orangeburgh. S. C .. 

EnoxTille, Tenn 

Brvan. Tex 


Brown University— Agricnltaral and Me- 
chanical Department. 

Clafliii University— South Carolina Agri- 
cultural College and Mechanics* Institute. 

East Tennessee University— Tennessee 
Agricultural College. 

Agricultural and Mechanical College of 
Texas. 

University of Vermont and State Agrionl- 
tnral College. 

Virginia Agricultural and Mechanical Col- 
lege. 

Hampton Normal and Agricultural Insti- 
tute. 

TVesfc Virginia University— Agrionltural 
Department. 

University of TVisconain— College of Arts. 


Key. B. G. Bobin80D,D. D. 

LL.D. 
Rev. Edward Cooke, TX D 

Hev. Thomas TV. Hiudm, 

S T D 
Thomas S.Oathright AJI 

Matthew H. BneUni. 

A.M. 
CharlcaL.C.Mbiar,LLJ] 

General Samuel C. Am- 
strong. _ ^ 

Rev. J. W, Scott, D. D.» 
LL.D. 

Rev. John Baaoan,IXjX, 
LL.D. 
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35 
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Blachnbnrgh, Va 

Hampton, Va 

Morgantown, TV. Va. 
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The' foregoing tables show an increase, compared with the previonfl 
year's report, of 10 instructors of all grades and 494 students in the 
agricultural and mechanical (colleges of the diflFerent States. Agricul^ 
ural-college scrip was sold in larger quantities than in the previoui 
year. It is noticeable that the price per acre realized shows an increase, 
having risen from $3.27 to $4.41, or nearly 35 per cent. As the amoont 
of unsold land is thus annually reduced its Talue per acre will appreci- 
ate still more rapidly, and those institutions which have reserved their 
lands will enjoy a great advantage over those that rushed into the mar- 
ket at an early day. Vast masses of endowment-lands were sold as low 
as 80 cents per acre. 

For the first time since this Department has begun to publish the an- 
nual statistics of agricultural education has it been practicable to present 
even an approximate statement of the proceeds of this endowment-fond 
available for the support of the faculties. The annual interest of all the 
institutions, except two or three, is given at $526,283, which, at 6 per cent 
per annum, represents an investment of $8,771,383. The Ck)mmi88ioDer of 
the General Laud-Oliice, in his annual report for 18C9, states the aggre- 
gate claim upon the public domain accruing under the agricoltniai-col- 
lege-scrip legislation at 9,510,000 acres, which, at the minimnm price, 
$1.25 per acre, amounts to $11,987,600. But the prudence with which 
some institutions have husbanded their resources has raised the aver- 
age much above this minimum. There yet remain 1,463,305 acres to be 
disposed of, which, at the average price obtained during the last year, 
will add about six and a half million dollars to the fund. It will doubt- 
less average much higher than this, and will probably raise the aggre- 
gate to nineteen or twenty millions of dollars. 



DIGEST OF STATE REPORTS. 



CONNECTIOtrX. 



/ 



With the exception of a brief article on the snbject of fruit-culture, 
e eighth annual report of tbe Ooonecticnt State Board of Agricult- 

>, for the years 1874-'75, is entirely devoted to a discussion of ques- 
jns relating to the production and manufacture of milk. The work is 
' more than average value, as many of the papers and discussions are 
: an exhaustive character. 

The annual meeting was held at New Haven, May 27, 1874. A farmertf 
mvention, under the management of the board, convened at Wood- 
x)ck, December 16, 1874, and continued for three days. Milk, its pro- 
action and manufacture, was the only subject discussed. Leading 
^Guitarists and dairymen were in attendance from various sections of 
country and took an active part in the discussions. 
'. T. 8. Gold, secretary to the Board, opened the discussion. He 

kied thatthere was notonlyadiminishednumberof cattle in thecoantry, 
ut also a decreased production per acre of grass and other forage-plants, 
o remedy this evil, as it relates to, and has a direct bearing upon, dairy 
roducts, he advises the rearing and keeping of a better gr^e of cows — 
)W8 that will give more milk on the same amount of f^ — ^thereby in- 
leasing the profits of the dairy by decreasing the cost incident to 
eeping a larger number of cattle. Kot only the quantity of the milk 
lay be thus increased, but the quality also may be greatly improved. 
[e says : 

Cows differ almoet as macb in the quality of their milk as they do in their external 
rm and appearance. The amount of the principal constituents, as casein or cord, 
itter, oil, and sngar, can be easily ascertained and their variations marked, bat there 
'e more subtle qualities, giving rise to flavor and to its hygienic properties, which, 
hUe more difficult of determination, are of no less importance in a sanitary point of 
iew and in the estimation of the customer. If the product varies so much when the 
limal is in health, how will it be when disease supervenes to form another important 
ement in the calculation f Cows often continne to give a good flow of milk under 
«al and constitutional disorders. The cow-pox, the wxH&f garget, disturbances of the 
iimentary canal, foot and mouth disease, and pleuro-pneumonia, though interrupt- 
ig, do not always prevent, the secretion of milk. The cow-pox, even in its mildest 
>rm, often causes tne teats to crack and bleed, and the exudation may drop into the 
all. Harsh handling of the udder in milking, or some slight iigury. often causes one- 
aarter to give bloody milk ; and garget, when it does not entirely stop the flow of 
lilk, injures its quality in all degrees of vileness. AM the secretions of an unhealthy 
limaJ must be tainted, and milk is no exception. * • * Garlic and onions^ and in 
>me degree tbe cabbage family, to which the turnip belongs, give their peculiar odor 
> the milk. Weedy pastures al}ound in vegetation of strong odors and taste, liable to 
Q transferred to the milk. Drink as weU as food may introduce impurities. Out of 
le hundred and seventy families supplied with milk from a dairy in Islington, En- 
land, seventy suffered from typhoid fever. One hundred and sixty-eight individual 
kses occurred in ten weeks, and thirty died. An investigation showed that the cows 
rank water from an old underground tank, built of wood and much decayed. • * * 
rofessor Law, of Cornell University, relates a similar case where the milk had a ropy or 
imy character, and a microscopic examination revealed the presence of certain ani- 
lated germs, which had their rise in the filthy pool from which the cows drank. These 
Dtered into the secreted milk, and there multiplied to such a degree as to render it 
Qtirely unfit for food. • • • Even impure air breathed by the cow will taint her 
k. It is reported on good authority that the milk from a dairy in the State of New 
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York when brought to the cheese-factory was found tainted, and on examination tba 
caase was di^icovered to bo a putrid carcass lying in the pasture. * * * Milk and 
cream set in the dairy are very susceptible to odors of every kind. The smoke of thft 
kitchen, of cooking vegetables, are readily absorbed. The proximity of the hoff-pai, 
or of the milking-yard, sometimes taints the milk. Whereyer milk is kept, either in 
the spriug-houRo or dairy, every paius should be taken to secure a pnre atmospbeni 
When the millc is set in a kitchen, dust and smoke will affect it i^juriooslyi and fint- 
qnality butter cannot be made from it. 

Mr. Kathan Hart presented a paper on feeding for the prodaction of 
milk. He states that he is engaged in developing an enterprise involv- 
ing the winter dairy as an important part of dairy husbandry in a ter- 
ritory formerly interested largely in the fattening of cattle. In this new 
enterprise the question of feeding for the production of milk being one 
of great importance, ho has devoted much time to an investigation of 
the subject. A series of experiments with different kinds of fodder and 
ground feed has convinced hiih that hay is the basis for all winter feed- 
ing, and that made from the natural and cultivated grasses grown on 
upland meadows is the most valuable, if cut early and nicely cored. 
This may be supplemented with sowed corn and the annual grasses, mil- 
let, Hungarian grass, and others. Different varieties of roots are abo 
valuable, and more concentrated food is found in com, oats, backwheat, 
rye, wheat, and brewers' grains. The latter is used extensively in the 
vicinity of New York, where these experiments were made. Different 
methods of preparing these materials, and entirely different proportionn 
and varying quantities, are used either iix)m choice or necessity. Mr. 
Hart says: 

After a more or less extended inquiry and trial, cnided by theoloseat observstion and 
a fnll knowledge of the net results^ I have adopted the practice of feeding hay and all 
kinds of what is generally denominated fodder, nucut, and (including ground IM,) 
dry, and I apprehend that the varying results may be accounted for more m the extenial 
conditions aad the quantity and quality than in the preparation. The eystem of the 
cow is a laboratory iu which chemical and mechanical changes are oonetantly going 
on^ into this we put the raw material, consisting of the articles named; apart the 
animal uses to support itself, to run the machinery^ to keep np warmth, repair the 
waste ; a part is thrown oif as refuse, and a portion is yielded for the support and profit 
of the farmer. How milk is produced, whether it is a secretion or the result of aome 
other operation of nature, is for the physiologist, and perhaps the chemist, to investi- 
gate. What is required of the feeder is to ^ive the cow just such quantity, quality, and 
relative variety and proportion as shall give the greatest quantity, reference being 
had to the cost of the material and the value of the product. The question of pn^t 
and loss should enter into the calculation. If too large quantities of these suhstanoes 
(all or any of them) are given, digestion will be intenered with and the yield of miHc 
will be diminish eil. If too little, it will be the same, as the proportion needed to sup- 
port the cow will leave a smaller surplus for the pail, and right here, it seems to me, lies 
the field of investigation and exx>eriment. There is a i>oint in quantity and oonoeutra- 
tiop of milk-producing constituents beyond which if we go we do it at a loss. If we 
feed a pail of new milk to a cow, it will not affect the flow of milk so much as a quart 
of bran in a pail of lukewarm water with a little salt thrown in, other things being 
equal. The point aimed at, then, is to feed in quantity, quality, and condition so as to 
secure perfect digestion and the largest possible product at the least possible expenssi 
having regard to quality and proGt and loss. 

Is it necessary to cook it to secure perfect digestion f If it is necessaiy, will or will 
not the increased capital, skilled and consequently more expensive labor, more than 
, counterbalance the benefits of cooking f May we not secure, vexy nearly, the same 
result at much less expense, and at the same time secure a larger margin of profit in 
iousoquence f • • • Hay should bo cut early and nicely cured, and fed in quantity 
■'•^-h other substances Just as much and no more than is perfectly digested, and as 
^v^rly regulated in time and manner as wc observe the habits of the animal indleate 
vheu left to help herself when at pasture. My own practice is to give a light feed the 
irst thing in the morning, which will bo eaten up clean in ten or fifteen minutes, while 
.he milking is going on, and then the ground feed is given dxy with a smaU quantity 
«f sale. Ill about uu hour tho cows are let out to go to water, and I prefer they should 
^'o twenty or thirty rods, to drink from warm springs, and get exercise, rather t-bi^" 
[rir^\ ^imofif f -19 Ar rater in the yard« While they are absent the stables 
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md another feed about the same as the first given, and the oows pat ap immediately 
m their return , -whioh will be in about an hour, and they stand or lie down at their 
shcttce, in an atmosphere almost a genial as the family sitting-room in respest to tem- 
MTEtnre. If I am feeding roots, they are fed iust before milkme at night, and the last 
reed of the day is given immediately after, which is always the largest, and is dictated 
by what I observe when the animal is at pleasure, which is that she always takes the 
lar^t meal just at night. A healthy cow giving milk in winter has a voracious ap- 
petite, and if allowed will eat far more than she can properly digest, and therefore 
much is wasted unless the quantity is regulated by careful observation and experi- 
ment. 

Mr. Hart gives the results of his experiments in feeding for the pro- 
duction of milk : First dairy of 12 cows, commencing April, 1870, and 
ending March, 1871, produced a total of 30,680 quarts, being an average 
of 2,556 quarts per cow. Second dairy of 21 cows, distributed through 
^e year, about the same; total, 53,445 quarts; per cow, 2,549 quarts. 
Third dairy of 18 cows, 47,100 quarts; average per cow, 2,617 quarts. 
Fourth dairy of 12 cows, averaging for three years, 2,416 quarts. The 
lowest net proceeds were $85 per cow, with milk at 4 cents per quart for 
six months and 2^ cents per quart for six months. 

During a discussion which followed the reading of this paper, Mr. 
Hart stated that he did not think the feeding of turnips imparted any 
deleterious taste to the milk, especially if they were properiy fed. It 
would not do, at first, to give the cow a full ration of any kind of roots. 
If commenced in a moderate way, the quantity may be increased until 
the cow can take all she will eat without communicating any bad flavor 
to the milk. As to the profits of feeding turnips for the production of 
milk, Mr. Hart says : 

A few winters since I was feeding common turnips, and when the supply was ex- 
hausted I had the curiosity to estimate the value of tnmips per bushel for feeding pur- 
poses £rom the returns that I actually received from the milk. We were then getting 
o cents per quart for our milk. The diminished flow of milk resulting from discon- 
tlnning this feed of turnips enabled me to calculate that the turnips were worth 25 
cents per bushel to feed to cows. I refer to the common fiat or field turnip. But as 
to their saving hay, I do not think they do. I think they act as an alterative, and 
their use will cause the cow to more perfectly digest her food. It seems to be adapted 
to the wants of the cow and produces a good digestion. I feed Just before milking. 

Dr. E. Lewis Sturtevant read a paper on the physiological considera- 
tions concerning feeding for butter and cheese. He states that milk 
derives its whitepess and opacity from the presence of innumerable glob- 
ules of very minute size, floating in a water-like fluid or serum. These 
globules are composed of the butter-fiats inclosed in a capsule or mem- 
branous covering, and vary in size from the 1,500th of an inch to gran- 
ules of less than the 27,000th of an inch in diameter. The variation in 
size varies with the breed ; it varies with the time from calving, and it 
varies with the food. After describing the process of the formation 
of these globules, and indicating their ^urce, he says they are found 
to be larger in the Jersey cow than in the Ayrshire cow, and the 
Ayrshire globules are larger than those from the American Holstein. 
These globules are covered by a membrane of extreme tenuity, which 
protects their contents, and has to be ruptured through the process 
of churning before the contents of the difi'erent globules can aggregate 
into butter. This covering is more easily broken in some breeds than 
in others. The Jersey cream can be churned into butter more quickly 
than can the Ayrshire cream. These coverings are also differently 
afected by the acidity developed in the milk. Twenty-four hours' 
standing will hasten the churning of Jersey milk more than will forty- 
eight hours affect the churning of Ayrshire milk. The contents of 
these cells are in varying proportion, and the mixture seems in part 
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physical. Thus, the butter made from the milk of one breed may be 
more w«^xy than butter made in a like manner from milk from a 
cow of a (liffiTout breed. The butter made from the large globules of 
a milk api)ear8 to bo of a superior grain to the butter made from the 
8inaU p,iobuI(*s of the same milk. Globules of a large size are more 
easily ru[)turod tlnongh the process of churning than those of a small 
size, and those of exti^ino minuteness cannot be ruptured at all. Con- 
sequently the quantity of butter obtained in practice is not dependent 
entirely on the amount of fat iu the milk by analysiSi but rests npon 
the form in which it occufk. By means of a microscopic study of 
milk, the expeiienced worker can judge of the butter-value of a milk| and 
can quickly separate from a herd those cows which produce an unprofit- 
able milk for the butter-manufacturer. Ue can also separate those milks 
which are the least valuable for the cheese-maker from those that are 
the most valuable. Ho can also ti^ll to a certain extent T?hat food will 
make his milk best for his purpose. Of the effect of food upon the 
yield of butter from milk of different breeds, the writer says : 

The question of the effect of food npon the bntter is, therefore, principally a qna^ 
tion concoruing nutrition, of the digestibility of food, and of the ability to oanie cer- 
tain constitneiits of the food to be taken up in a quantity sufficient for tha wantiof 
the animal as determined by structure. When a cow is producing leas batter than hsi 
structure tits lier for secreting, then must uu increase of proper food increase her- bat- 
ter product. When her food is unlitted, through its character or condition, to topply 
the blood with the requisite elemeuts, then must a change of food for the better be 
beneficially perceived on the bntter-y ield. Wo have an individual inflnence, however. 
which complicates the action of nutrition, fur the superior cow is more a creature of 
art, the inforiur cow moro tho production of nature, and accordingly the best and 
poorest cow of a herd bt'iug fed with an increased supply of food, in every case tbe 
betti^r cow will respond to a great-er extent than tho poorer. 

The influence of the fats of the footl in accelerating digestion and other chemioal 
reactions of the food is of importance in a practical view of the e£Eect of the fteding. 
It is even probable that the nearer the food given approaches the state in which iti 
elements are found in the product, (if the food be digcHtible in this state.) the better 
the result. It is even probable that the presence of certain oils or fats in the food may 
influence to some extent the proportionate quantity of the separate oils in the bntter 
and the fat. It is but as we regard an animal as a whole, and attempt to know her 
by the stu(iy of the history of how she came to be what she is, as well as what ^ ie, 
that we can form an understan<ling of the ar-tioTi or product of any particular part 
We recognize the formation ot butt.or as allied to the formation of fat, with this essen- 
tial difl'ercnco : the fats are formed and stored subject to the order of the Animsl 
economy ; the butter is formed and thrown ofl', and thus disconnected with the animal 
structure is nominally subject but to the order of an external being, the calf or the 
milker. 

The summary of what would be indicate<l by tho theory of the cow and her food is 
that each cow ha.s a limit to production, governed by structure, and the greatest gain 
of butter is when hf>r food keeps her to this limit and is not in excess. Second, that the 
character of the food mui^t influence to a certqin extent the character of the batter, 
but that in the presence of abunilant and similar food, heredity exerts a prepotent 
influence. The third indication is that the ^>i'oportion of the bntter stands in no 
definite relation with the casein, but that either may bo increased within eertaia 
limits without a proportionate increase of the other. I call tlus an indication only, 
for we have not as yet prct«ented the format ion of casein, but will here assame that it 
arises in tho milk through an entirely diflbrent process from tho butter, and althoo^ 
influenced by structure, yet in a diiforent manner from that in which the batter 
element in influoncexl, and there is accordingly no necessarily direct co-ielatioii between 
the quantity of these two products. 

A summary of tacts indicating tho same ])ropo8itiou8 as our theory is, first, that 
.onimon expcricnco has shown that one cow is always bettor than some other cow in 
I herd, and that no matter what may be the food the poorer cow can never, on the 
«ame kind of food, and both abundantly supplied, equal in prodnct the better cow. 
)ur second proposition is nhowu by tho ex])oriuientB of Thomas Horsfall, as given in 
'ill in tho Journal of the Koyal Agricultural Society of Kngland, xvii, 2(30; xviii, 150. 
Jur third, is the fact that tlit; ditlercnco between the butter percentage of Yariom 
breeds is far greater than is tho diD'orence between the case iu percentage ; that ssiiei 
)f analyH«»i ^^ name milks at difl'erent periods from calving indicate no ratio beiweea 



DIGEST OF STATE REPORTS. 367 

In maintaining that superior oows will always respond to increase of 
food to a larger extent than inferior ones. Dr. Stnrtevant states that in 

Iust so far as animals have been removed from the natural state through 
)reeding will they be iniluenccd in their product by a more nutritious 
and concentrated kind of food ; for natural food may not be the best 
attainable under an artificial environment which not only exists, but has 
been of long continuance, although the same food may be the best in a 
state of nature. The art of man consists in intensifying natural condi- 
tions in the direction toward his own desires. The natural food of ani- 
mals, although best for the wild condition, cannot be considered as nat- 
ural food when the whole condition of lUe of the animal, and her habits 
and functions, have been modified to a very large extent from tho^ 
habits and functions of the undomesticated state ] for artificial methods 
of long continuance, and artificial conditions brought about through 
artificial environment, tend to so completely change the conditions of 
being of the wild animal, that what in the wild animal might be an arti- 
ficial food may be the natural food for the domesticated animal, and vice 
versa. In fact, the establishing of harmony between form and function, 
food and desii^ product, is the using of the laws of nature through 
man's power for man's own good. 

The practical fact which is worthy the attention of all those who keep 
cattle is that an increase of food, gained by the feeding of meals and 
other concentrated and artificial foods, may perhaps bring profit to the 
owner of superior animals, while the same course pursued by the owner 
of indifferent animals would be surely done at a loss. One farmer can 
feed grain to his better cows and receive a profit on the extra cost, 
while his neighbor, perhaps, with inferior stock, can increase his prod- 
uct but very little by the same means, and then this increase will not be 
sufficient to compensate for the extra expense. Improvement in breed, 
therefore, should go hand in hand with improvement in feed. The 
dairy-farmer who believes in artificial feeding, which experience shows 
to be the true course, must also, for the most profitable results, believe 
in an artificial breed. As the milk-functions are entirely the creation, in 
their usefulness, of man, and are hence artificial, the superior cow will 
pav a larger profit on concentrated food than will another animal, her 
inierior, while the inferior animals, under the feeding requisite to ob- 
tain the best results from a herd as a whole, are kept at a loss. 

He closes this paper with the following summary of conclusions from 
the propositions advanced : 

First. That the prodaction of batter is largely dependent on breed. 

Second. That thereds a structural limit to the production of batter to each oow. 

Third. That when the oow is fed to this limit increased food cannot increase the 
prodact. ' 

Fourth. That the superior cow has this structural limit at a greater distance from 
ordinary feed, and more ready to respond to stimuli than the inferior cow. 

Fifth. That consequently the superior cow is seldom fed to her limit, while the in- 
ferior cow may be easily fed beyond her limit ; and, as a practical conclusion, increased 
feed with a superior lot of cows will increase the butter product, but if fea to an in- 
ferior lot of cows waste can be but the result. 

Sixth. That the character of the food has some influence on the character of the but- 
ter, but even here brood influences more than food. 

Seventh. That there is no constant relation between the butter product and the 
cheese product. 

Eighth. That the casein retains a constant percentage, and that this percentage does 
not appear to respond to increase of food. 

Ninth. That the casein appears to remain constant, without regard to the season. 

Tenth. That increase in the quantity of milk is followed by an increase in the total 
amount of casein. 

Eleventh. That insufficient feed acts directly to check the proportion of butter, and 
has a tendency to decrease the caseiii of the nulk and eabetitate albumen. 
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Twelfth. That the best practice of feeding is to regulate the character of the fDodb^ 
the character of the auimals fed ; feeding Huperior cowa nearer to the limit of their 
prtxl action than inferior cows ; feeding, if for butter, more concentrated and nathtioH 
foods than for cheese ; feeding for cheese product succulent material, which will in- 
crease the quantity of the milk-yield. 

A paper on the results of late European experiments in the feeding 
of cattle was read by Prof. W. O. Atwater, of Wesloyan IJnivendty. 
The experiments alladed to have been prosecnted during the past fifteen 
years at the priucipal agricultural stations of Europe. The tables given 
are valuable and worthy the close study of those engaged in rearing 
cattle, but are of too great length to receive special mention in this 
brief review. A few of the conclusions drawn from the resnlt of these 
experiments may be brieiiy noticed. Some of the trials made to test 
the effect of boil log, steaming, and fermenting fodder, with a view to 
increasing its nutritive qualities, showed that its digestibility did not 
appear to be increased by these means; still, the food was made more 
palatable, and, in cold weather, some advantage is derived from warm 
food. The nutritive effect of food may, therefore, be increased by these 
means, while its digestibility may be but slightly increased. The state- 
ments concerning the proportions of crude foods, as hay, cloveri straw, 
green fodder, &c., that auimals digest, apply only to cases where they 
are fed either alone or with proper admixtures of other foods. Very 
often, however, the digestible parts of the food are not all digested. It 
is easy, for instance, to mix potatoes or turnips with hay or clover in 
such proportions that the animals will digest much less of the hay than 
they would if the different foods were used in proi)er amounts. There 
are likewise some kinds of fodder, as straw, chaff, and corn-stalks, of 
which many farmers make but little account, and yet which contain a 
great deal of nutritive matter. In ordinary practice much of this is 
wasted, when, if mingled with other foods, it might be saved. As to the 
digestibility of different foods, Professor Atwater says : 

Whether all the digestible a&d nutritious matter of a ration is aotually digested or 
not depends largely upon the relative amounts of nitrogenous materials it oontaini. 
In genera] y when concentrated foods, rich in nitrogen, are added to crude foods, ashiy 
and clover, they do not decrease the digestion of the latter. But the addition of Itrae 
quantities of easily-digestible materials, containing little albuminoids and mnoh BtarcOi 
sugar, &c., to crude foods, i)revents the digestion of part of the latter, and thus cmmi 
waste. Tlie scarcity of hay and clover, and the ever-increasing necemity of using oil- 
cakes, beans, poase, grains, and other foods, has given great importanoe to these matteri, 
and a largo number of t\>e<ling trials have been lately made with oxen, oows, and sheep, 
&c., to discover the facts poi taining thereto, and their explanation. The general plsn 
of these experiments is as follows: The animal — a cow, for instance — is fed for a cer- 
tain time with hay or clover aloue, and the proportion of the albumiuoids and carbo- 
hydrates which she digests from the hay is determined by weighiugs and analyses of 
food and excrement. Then, for some time, an easily -digestible albuminoid enhstance, 
as gluten, is added to the ration, and the effect on the di^stion of the hay is notfd. 
Or, instead of the albuminoid snbbtance nlone, food-matermls rich in nitrogen, as oil- 
cake, l>ean-iiioal, or bran, are used and their effect likewise determined. In other fx- 
periments, carbo-hydrates, as sugar, or starch, or easily-digested foods Gontalningmnch 
of these and little nitrogen, as potatoes, are mixed with tho hay or clovori andtbos 
their iufluonco on tho digestion is determined. 

The gonoral results of these experiments are : 

First. As to th(^ elV*^ct of albuminoids. The addition of even considerable quantitifs 
of eadily-digo:itil)lo substances rh'li in nitrogen to crude fodder^materials causes do 
change in the digestion of the latt(;r. As largo a percentage of both albumiuoids swl 
carbo-hydrates of hay was digested by oxen, cows, and sheep when the hay was uizfld 
"vith gluten, bran-meal, rape and linseed cake, &c., as when the hay was fed alone. 

Second. As to the eflocts of carbo-hydrates. When non-nitrogenouii substanceSi M 
starch, or sugar, or easily-digestible foods containing much of these and little nitiogeOi 
ire added to crude foods, as hay, straw, and clover, the digestion of the latter is do* 
>r<»««n' ^t>(i , what seems paradoxical, it is not the carbo-hydnites alone, bnt rather tin 
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linoids of the hay, whose digestion is preTented by the addition of the carbo- 

«**.iteB. An illastration of this is found ma series of experiments performed by 

olff, at Hohenheim, in which sheep were fed with clover hay alone, and 63.7 per cent. 

tho albuminoids, and 51.2 per cent, of the crude fiber were digested. In suceeeding 

da mixed rations of clover hay and potatoes were given, the proportion of the 

>ioea being increased in Buccesslve periods. The proportion of albuminoids digested 

the hay in tiiese periods was giadually reduced from 63.7 to 45.7 per cent., and 

4»« uf the cmde fiber from 51.2 to 43.3 per cent. 

From experiments upon the use of potatoes and turnips with hay and clover, Wolff 
oioladeB that when hay and potatoes are so mixed that the dry substance (organic 
ibstanoe -f- ash) of the potatoes is not over one-eighth of the whole dry substance in tho 
ixtnrey the hay is digested as when fed alone. But if the dry substance of the potatoes 
) one-fourth of the whole, the digestion of the hay will be 5 to 10 per cent, less, and 
it be one-half of the whole the hay digested will be 10 to 20 per cent, less than be- 
tre. The decrease of digestion from use of turnips in like proportion would be only 
ilf or three-fourths that produced by potatoes. It is probably safe to assume as a 
sneral rule that concentrated food, containing not over seven or eight pounds of di- 
Bstible albuminoids to one of digestible carbo-hydrates, may be ted with hay and 
lover without detriment to the digestion of the latter. • • • 

T I writer says that crude foods like straw and chaff suffer much more 
11 digestion than hay and clover when mixed with easily-digestible 

iM>-hydrates. These contain relatively small percentages of albumin- 

3 and large percentages of carbo-hydrates, and when more carbo- 
lydrates are added the excess is of course made larger, and the digestion 
i both crude fiber and albuminoids made smaller. There is a difference 

\3ie quality of the food contained in the straw and the hay. The quantify 
»i tiie nutritive material and its value are two different things. In other 
rords, firom the meadow-hay the animal digests a littie less of carbo-hy- 

Les and more than twice as much of albuminoids as from the oat straw. 

e meadow-)iay is a richer food than straw, richer in albuminoids. Straw 

rich in non-nitrogenous, but poor in nitrogenous nutritive materiaL 
L is, however, a very valuable fodder when fed so as to secure the util- 
sation of the digestible material which it contains. To make it an ap- 
propriate fodder, fit for the ordinary demands of animals, it must be 
nixed witih some other substance rich in nitrogen. In the experiments 
eferred to, straw was mixed with bean-meal, which contains a large 
proportion of albuminoids ; in this way the fullest utilization of both 
Tas secured. 

The value of straw, corn-stalks, chaff, &c., as fodder for stock, is very 
Quch underrated by many farn^^rs. There are two chief causes of this : 
>ne is that the crops are often allowed to stand unharvested uDtil they 
lave become very indigestible; the other is that they contain so litUe 
litrogen that the animals do not digest them completely, and the ma- 
erial that is digested has so small a proportion of albuminoids as to be 
[uite unadapted to their wants. It is a great error to allow forage crops, 
M hay, clover, grain, &c., to become too ripe before harvesting. As the 
dant grows older it becomes less digestible, and, further, the young and 
ucculent plants are mnch richer in nitrogen than when they are older. 
Jetter a lighter crop of rich young hay, with a nutritious aftermath, 
ban a crop of riper hay, which, though heavier, contains less digestible 
oaterial, and that poorer in nitrogen. A second error is in either ignor- 
ug as fodder or feeding unmixed such foods as straw, chaff*, corn-stalks, 
cc. These should be mixed with materials rich in nitrogen, and thus 
orm staple and valuable food for stock. 

In discussing that branch of his subject relating to feeding for the pro 
luction of milk, Professor Atwater gives a table showing that 30 pounds 
)f fine quality hay, or 120 pounds of young succulent grass, both of which 
naterials are excellent for producing milk, will furnish just about the 
amounts and proportions which it is calculated a milch-cow would need 

24 A 
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to giye a fall yield. One bnndred and flft^-foor ponnds of yonng dove 
contain aboat the same amonnt of digestible material, bat this is riche 
than it need be in nitrogen. On the other hand, it wonld reqnire 4 
ponnds of poor qaality hay to furnish as muoh nutritive matter as th 
30 pounds fine quality hay or 120 pounds of young grass, and this wool* 
contain only about one-half as mnch albuminoids as the cow needs fo 
production. In the better hay and young grass there is one pound c 
albuminoids to about 5^ of carbo-hydrates, in the poorer hay one to lOj 
and in the young clover one to 3f. Cows will do well on yonng grsBi 
and probably very little better on young clover, but they will not do a 
well on poor bay. 

An experiment in ad liMtum foddering, L 0., giving the animals i 
they would eat, showed that the cows which consumed a ration of % 
ponnds of green clover and 6.7 pounds of barley straw, produced th 
same quantity of milk as they did when given 123 pounds of green dove 
alone, while the composition of the milk in both c;ises was the sam( 
The green clover was over-rich in albuminoids, and when it was fe 
alone there was a waate of valuable material. In this especial case 
part of the waste was due to the fact that the cows were ted ad libUm 
and ate more than they could well utilize. The result shows that th 
nutritive material of the fodder will be more or less profitably utilize 
in proportion as the composition of the ration approaches more or lefl 
nearly to that most naturally adapted to the sfiecial demands <d th 
animal. 

The experiments conducted by Professor Haubner in ad libitum bk 
ing are alluded to, and his conclusions quoted as follows : 

The ad libitum foddering; lias proved unsatiRfactory both with miloh-eows vid in la 
tepiDg sheep. The nutritive enect, as expressed in the quantity and qaalitvof tli 
milk and in increase of weight, was proportionate neither to the c|uantity and eo8t< 
the foddori nor to the nutritive eti'ect obtained from a smaUer bat properly-meanin 
ration. 

In answer to a question asked during a discussion which followed th 
reading of this paper, Professor Atwater stated that by increasing th 
ration up to d certain point the yield of milk may be increased, and no 
only the total yield but also the richness of the milk. The amount ( 
dry substance, fat, casein, su^'ai , &e., may be thus increased ; but at th 
same time the composition of this dry Siibstance, the relative iiercenl 
ages of fat and casein, remain even, though the proportion of fkt 
albumiuoids in the food may be changed. He further said : 

To feed nindi-cows the largt^Ht ainoniits of the richest fodder may be very waitefti 
Too iiietig(^r fodder is htilt Ifsu econoniicil. Here as elsewhere a fair mean wiU befoiiD 
best. As regHfds the cliei't of dilfercnt foods on the comiiositiou of the milk wem^ 
not hopo by vuridi ion in the finUier to change a " casein" (cheese) cow to a *' bott«r 
cow. We must lutinT depend fur Iho tpiulity of the milk — tho relative richness in & 
or cat!>eiu, its Hpecial titnt^s>i for biitter-nuikintr or chet*Ke-nmkiii); — upon the pecaliaritif 
of difliTent hreeds or diil'rrcDt iudivi<liiiils, uud for quantity upon the pecnlinriiiesc 
the uiiimais theni!«t;lvrri ; or, in few wonU, for quality of milk select proi>er breeds; ft 
quantity, good mili;erti. Suit the food to tho auimalB and feed well, bat not ove]>ricbij 

At the annual meetin^^ of the board, held in May, 1874, Oov.Charle 
li. IngcM'cioli was elected president; T. IS. Gold, secretary; Profs. S. 1 
Sniitli, entomologist; \V. li. Brewer, botanist; IS. \V. Johnson, chemist 
and Mr. l\ M. Augur, pomologist. 

INDIANA. 

The twenty -fil'th annaal report of the State Board for 1876 is a vol 
rime of smaller dimeusious than its immediate predeoesaorSi owing to th 
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i yn of the reports of the State geologist and the State pomological 
w 7, which have been published separately. In addition to reports 
^i I Board, of the State association of short-horn breeders, of the 
e poaltry association, of a meeting in the interest of the State expo* 
Lon at the Centennial, of the third State fair, and of operations at the 
rordne Uniyersity farm, the volume contains essays on subjects of great 
nterest to the farmers of the State. 

Among the essays is one by Mr. Thomas Olcott on grain and grass 
plowing. He says : 

The main point is to make every rod of land available in raising something nsefhl. 
3ood orop« and increased fertility are the objects. Manuring is the life of fanning, 
rhe true ideal of farm-life is to raise such variety of grains and grasses, of rich, losoions 

lit and beautiful flowers, variegated with the finest selections of stock and domestic 
•Mimals. aa will throw a cbarm around that spot called homo. * • • j abhor the 
idea of large farms with isolated homes, beyond the reach of church and school-house, 
rhe danger of large cities is preferable to the other extreme. Why pay taxes for five 
kimee aa much land as you can cultivate t It is the rich, closely cultivated spots that 
ire winning. The capability of land is almost unlimited. If 200 bushels of potatoes, 
>r 100 bushels of corn, or 40 buahels of oats^ or 25 bushels of wheat, or 2^ tons of hay 
san be raised from one acre, wh^ go over five acres to get the same amounts t Suppose 
^ou own but forty acres, and six acres of this is wood-land ; on this small farm you 
might have nine acres in com, five in wheat, five in oats, five in ^ass, two in potatoes, 
kwo in bnckwheat, one acre in rye, and three acres of orchard, which would be m clover 
or smaU grain, leaving one acre for a honse^ barn, and garden, and one spare acre for 
pasture lot. Here is u great variety, and if highly cultivated would feed the fJE^mily 
ind give a surplus for marked This is not ideal, for we have approximated it the pros- 
ont year. But suppose each crop was brought to its highest capabilities, and that each 
Qekl was enlarged according to the circumstances of your farm, how much could be 
done with small capital? 

There is one section in the State that specially needs development. Along the line 
Df the Ohio and Mississippi Railway, particularly through the counties of Ripley and 
Jennings, there is a wilderness of uncultivated land, wonderfully adapted to graaa- 
nowing, and cousequentlv to stock-raising. This land ranges from $15 to |50 per acre, 
ft only waits the skillful hand, and it becomes the finest and healthiest stock-growing 
region of the State. Inclose these lands with a neat, substantial fence, surround its 
borders with native forest-trees, such as sweet-gum, maple, and white oak, aU neatly 
trimmed ; clean up the thicket ; drain the wetter portions, and you have something 
nibstantial for the abundant growth of timothy, red-top, elover, or blue-grass. Moat 
of this land will also produce any crop raised in the State. Its nearness to the best 
toarketa, its healthfulness for man or beast, resulting from ita under stratum of clay 
uid limestone, and its pure water; all these and many other advantages invite the en- 
terprising, iiilelligcnt farmer to come and subdue this wilderness and transtbrm it into 
i picture of beauty as God designed it should be. That this region of Southern Indi- 
ma is capable of the highest culture we need only refer to the few cultivated tracts 
ilieady existing there. Fields of timothy yield readily two tons per acre; corn, with 
reasonable drainage and culture, 00 to 80 bushels. Its forests are abundantly supplied 
with fox-g'-apes as large as the Catawba. The greatest want in this entire region ia 
more model tarmers who have faith in the work, and the ability, and brain, and will- 
power to put it through. 

The sbort-horu breeders' association met in Indianapolis May 26, 
187G. Kepresentatives were in attendance from almost every coanty in 
the State. Favorable reports were made by a large majority, and the 
outlook was thonght to be very encoaraging. There are now but few 
counties which do not contain from one to three or four herds of thorough- 
bred and high-grade cattle. 

A discussion occurred in regard to the proper treatment of young stock 
intended for the shambles. Mr. Woodruff thought it most profitable to 
fatten and sell cattle before they were two and a half years old. He had 
found by experience that they could be made to weigh from 1,200 to 
1,500 pounds the first year, and this ratio diminished as they grew older. 
Mr. Aikman stated that he had found that a calf, by proper treatment, 
increased in weight at the rate of about a hundred pounds a month : 
while a steer three years old, which would eat twice as much as the calf. 
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would increase only at the rate of about 50 pounds a month. Mr. 
Tlimsber (one of the oldest breeders in the State) said ho was satisfied 
that the first thousand pounds of increase of weight cost but half aa 
much as the second, and so on. A great mistake is made by taming 
cattle out on grass too early in the spring and stopping the feed. That 
is the very time they ought to be fed. At first they should be fed as 
regularly and strongly as during the winter months, and the amount of 
feed gradually decreased as the grass becomes more mature. 

Mr. Lowdcr read a brief paper on the value of short-horn bulls and 
the characteristics of a good breeding-bull. He said: 

A good Bhort-horn bull, descended from pare anccstoTH| both male and female, fhil 
were themoelyes ^ood, may be depended npon for producing good calveSi even fiom 
very inferior cow». On an aYera<;e, it would be safe to say that his calves would tt 
one year old seU to the intelligent grazier for $10 more than those sired by an ordiiuzj 
low grade ; and at two years, for ^5 more ; and at three years old, to the bntcher or 
shipper for $40 or $50 more. It would bo safe to say that calves from snoh a boll, bred 
and kept by the well-to-do farmer until three years old, would each net him at liMfi 
$25 more than those sired by such bulls as usually run the public highways, and to be 
found on many good farms. A little calculation would illustrate what a short-bom 
bull would bo* worth. From the time he is one year old until ho is two, he would tan 
twenty-five calves, and after that until ten years old seveuty-flvo a year. Sappow, 
then, a fanner having as many cows as one bull can serve, and he should buy afizis- 
cfass short-horn of only good pedigree one year old, and should keep bira three yean, ho 
would then have one hundred and fifty calves that would be worth when diBpoflod d 
the nice little sum of $3,750 as the profit for the ser^ce of the bulL The boll eanud 
it. The farmer would not have had it but for the use of the thoroughbred bull. 

Stating that the last census showed that there were 393,736 mOch' 
cows in the State, while there were now but 2G0 short-horn bulls, or 
about one-twentieth of the number needed for that number of cows, he 
continues: 

While I am free to acknowledge that an ordinary small farmer with only fonr or five 
common cows cannot afford to pay for his own use $200 for a bnU, I wish to insist thit 
while there is a lack of at lesgt 5,000 thoroughbred bulls in Indiana that ahoold hi 
supplied, and at least 50,000 filhners in our State orc^ized into ^unges for the plI^ 
IK)se of co-operation and mutual assistance in all thiftgs that pertain to their interest, 
no good thoroughbred short-horn bull shouldlsell in the State at public auotiop for len 
than $500. Though the assertion may not be believed by some of my hearen, yet I 
declare he is worth the money, and would earn the amount in one season^ if proper^ 
used, simply in the production of steers alone. Then, when we conBider that then 
are probably not less than 250,000 cows in Indiana that ought to be replaced with hidf- 
bloods or higher grades, or thoroughbreds, and that by the uf;e of thoroughbred bolJi 
only the native and low-grade cows can be replaced by the high-grade or thoEoagh* 
bred in a few years, the value of their services becomes more apparent. It is their 
known superior merits in grading up the common stock of the country that briiui 
them into such demand, and the comparative scarcity of good bulls contiibnteB tot£e 
high price. The price is regulated by the supply and the demand. The fiEffmeir who 
proposes to wait until good short-horns can bo Dought at beef-price will never be the 
purchaser of a good bull. 

He gave the points of a good breeding-bull as foUows : 

It is impossible for any one always to t<ell how bulls will breed until th^ are tasted, 
yet the intelligent and careful farmer or herdsman can guess with approximate oe^ 
tainty as to the general character of the get. A good breeding-bull most not only he 
like a bull, but he must look like a bull: that is, he must not look like a cow; hemiM 
be masculine in appearance. And this holds good in the pure short-horn as in theacroh, 
or any other breed. A good bull is as much entitled to the peculiar eye, head, boni 
nock, shoulder, and chest that characterize him as a male as a man is entitled to hit 
beard and the peculiar expression of his countenance. A bull with light Jaws, nanov 
face and forehead, slim horns, thin neck and shoulders, is seldom an impressive sireot 
;ood things. He must be masculine in appearance. This does not imply that he moit 
')o coarse ; on the contrary, he should be fine. Coarseness may be defined as uneren- 
aess, while fineness is the result of unif ormifcy. Each part should be snoh that it fiti 
smoothly and evenly to those adjoining it. 

As has been said above, a bull is ySlnable only as his breeding ia valoable* TUi 
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lepends, of course, to somo extent upon the cows to which l^e is used. Great extremes 
t>etween sire and dam seldom nick well together. The iutelligent breeder, in making 
selection of Lis breeding-bull, will have regard to the cows with which he is to be 
ooopled. If they are under size, ho will select a bull of good size, one that is not too 
large. Great extremes don't mix well. If his cows are large and inclined to breed too 
much bone for the amount of desh, he will select a bull of rather compact form and 
zood fleshy qualities, but one that is not too much under size. The skillfal breeder, 
before selecting his bull, should determine what he wants, and should be able to give 
ftu intelligent reason why he wants him ; and, afber having made his purchase, should 
know how to use him. The ability to answer intelligently to what, why, and how. is 
AS indispensable to the intelligent breeder of neat-cattle as it is to the man in any otW 
profession. 

Mr. S. E. Lockridge read a paper on Indiana as a grazing State, which 
elicited some discussion. Mr. Thrasher desired to call attention more 
folly than the writer had to the importance of underdraining past- 
ares. He stated that while it is found almost impossible in many por- 
tions of the State to raise corn without underdraining, but little atten- 
tion is given to underdraining grass-lands. Farmers seem to think that 
grass will grow any way. In his opinion, it was just as necessary and 
important to drain grass as grain lands, and the effects will be seen in 
the grass and upon the cattle as readily as upon grain. In most past- 
ures there are low places not fit for grazing, and these places are 
shunnfed by the stock whenever thej^ can do better. It is only when 
they are compelled by scarcity of grass elsewhere that they will eat the 
inferior grasses of these low places. Nothing is better for winter forage 
than blue-grass, and to have this grass in winter a field should be past- 
ured closely until about from the 1st to the 10th of June, when the stock 
should be taken off, allowing it to grow up and fall over in one dense 
mass. His reason for pasturing early is, the blue-grass seeds early, 
and pasturing at this period prevents the seed-stalk from forming, and 
then, when the stalk is removed, the grass branches out into heavy foli- 
age—nothing but blade upon blade. Such pasture in winter is better 
than the best of hay. Indeed, cattle can be wintered exclusively upon 
such pasture and come out in the spring in fine condition, having made 
some growth all through the winter. As to the value of blue-grass, Dr. 
Stevenson said : 

Blue-grass, I believe, was styled by my friend Lockridge the grass of grasses. I 
think, probably, he -was about right ; but the trouble with us is, wnen we get a good 
thing we use it sometimes a little too much. Land has become very yaluable with us. 
In many places it is worth a hundred dollars an acre. The question is this with blue- 
grass: There is no doubt about its making the best winter pasture we have; there is 
nothing eqnal to it ; it stands the frost and the breezes : keeps green with mo until 
about uie middle of February or the Ist of March. V7oula it be more profitable, taking 
into consideration the value of the land, worth from fifty to one hundred dollars an 
acre, to Heenro hay enough for your stock by cutting your grass and stacking it, and 
then ft^Bdlng upon the cured grass rather than upon this winter grass in the fields 7 Of 
course you save the expense of cutting it ; but it only a£fords green grazing. Would it 
not be a matter of economy to use meadows where land is very expensive, because it 
gives much more upon which to keep your stock t It might be best for those who have 
cheap land to have more winter pasture, and to tJie interest of those who have high- 
priced land to make more hay for the winter feed and to keep their cattle in houses. 

As to the profits of grazing, Dr. Stevenson said : 

My impression is that grazing is the great interest of the country, for, as I have 
already said, it does not wear out our lands, and it produces almost everything we need 
as a matter of subsistence. There is nothing, in my opinion, equal to beef as a meat. 
I think it is encouraging to short-horn breeders to know that the consumption of beef 
is rapidly increasing. Every farmer is using it almost exclusively. They can have 
good beef through the winter and the summer without running the plow at alL Yon 
have the fiesh to eat, the hides for shoes, the taUow for lamps, the bones for mannre, 
and the hair for plasteriug. There is nothing about the cow that is not valuable. You 
can raise your sheep and kill them yourselves; so that your grass prodaoes almost 
ererything that you need. 
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Mr. Thrasher gave the following desoiiption of the points of a modd 
short-horn cow : 

Head short ; broad between the eyes; eyes full and prominent, yet mild; tnuUin 
the mazzle, with oraDge nose, (black nose not allowed, mottled nose obJectioDable;) 
slim neck, neat iu throat latch, with no surplns skin nndemeath the neck; briiket 
prominent and full, with straight bottom line; flank well let down; homBwaxjrin 
color, standing level with the back ; wide, level hips, and low ; ribbed oat well behind 
the shoulder, with full cro^Mi ; tail small ; hide yellow or orange color, spft and elsitiio 
to the t^nch, with good thick coat of hair, with fur next the skin, as a good bsodkr 
always has ; fine in bono ; logs taperiug nicely from the body to the hoof; atraigbt Uad 
legs. She may bo white or red, or a mixture of the two. 

Mr. J. T. Williamson read a brief paper on the preparation of short- 
horns for exhibition. He stated that it was injarions to breeding-€0W8 
to fatten them to the extent necessary for public exhibition. Mr. 
Thrasher objected to this declaration. He did not think an over-fed 
animal would be quite so surely a good breeder as she would be in lower 
flesh, yet he was satisfied but few men in the country fed to an extent 
which would prove injurious to breeding-cattle. He claimed to have 
had considerable experience in the matter, and stated that he had ex- 
hibited at Indianapolis as fat short-homed cows as most other exhib- 
itors, and they were as regular breeders as any he had. As to the pop- 
ular color of short-horns, he said: 

We find that the public mind now is not satisfied with anything but red. Noir I 
haTo bnt one objection to the red animal, if it possesses good qnalities. The red odur 
is so mach thoaght of that whenever a red bull-calf comes into the world be is kept, 
whether he is any account or not. It is certainly a mere fancy. Bat we, as Ameriesii 
people, take up with some hobby and never stop until we run it into the ground. It 
will be just so with this question of color. It is pretty near in the eround now. It ii 
no evidence at all that a red animal, because it is red, is a perfect shoit-hom. There 
are a great many that are white as pure as the reds. The natural color of the short' 
horn 18 a mixture of the two. Yet I try to raise the reds, to accommodate the pop- 
ular demand, because I can sell them bettor than I can the white ones or the rMDa 
As a rule, the whites or licht roans are the best " handlers'' decidedly. We roeUi 
when wo say good '' handling qualities," that an animal is soft and mellow to the 
touch when you put your hand u]K)n it ; such an animal as the butcbera say wUl die 
right ; Its meat will be tender and j uicy. * * « There are a few good bandlen amoog 
the redH, but, oh a general thing, thoy are not an good handlers as the others. If we 
examine the IiiHtory of short-horns, we will ilnd that the reds have hud no predominanoo 
until recently ; that tho whites and the roans predominated until now. 

The secretary of the board states that there are now seventy-six conoty 
and twenty-one district agricultural societies in existence iu the StatSi 
lieports from these societies show tlie most of them to be iu good woHl- 
iug condition. 

Indiana is among the few States which publish annual statistics of 
crops, tarin-animals, and manufactures in each county. 

Among the contents which have not been specially referred to are 
essays on thoroughbred horses acid cattle; the era of machinery; agri- 
cultural education iu college, and road-making. 

KANSAS. 

One of the most intcrcisting and valuable contributions to the agri- 
^.ultural literature of the year is the fourth annual reiK)rt of the E^- 
jas Staio Board, incliuling a State census, for 1875. It is printed on 
'jcautii'ully-tiuti'd paper, and contains about eight hundred pages. It 
embraces statistical exhibits, with diagrams iu coh^rs, of the agricnlt- 
iral, industrial, mercantile, and other interests of the State, togethtf 
vitli a colored outline-map, showing congressional and land districts; 
<eetinnal maps in colors, of each organized county, showing their rola- 
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ive size and location, railroads, railroad aod public lands, towns, school- 
lonses, water-powers, &c. These maps, produced at great cost, are 
ikely to prove serviceable, among other things, in inducing immigra- 
ion. 

A brief synopsis of the transactions of the Board in 1875 is followed 
>y reports and papers on subjects of interest to the people of this young 

id rapidly-growing State. Among these are a sketch of the history of 
cu as, including its tribulations and its triumphs ; a sketch of its 
nlture, abundantly illustrated with diagrams ; separate papers on 
luo ology, the rivers, the birds, the fishes, and the railroads of Kan- 
^ the history and present condition of its public-school system; 
liisiorical sketches of the State institutions for desif mutes, for the blind, 
ftnd for the insane, and of the State penitentiary ; a condensed history 
of the name, settlement, population, industries, and products of each 
settled county ; aState census, Including very complete and well-digested 
statistics ot population, occupations ,and industries, public institutions, 
farm-aniuials and their products, field-crops, agricultural organizations, 
ftc; State laws to promote timber-culture ; also the herd law and fence- 
laws. The volume concludes with an extended report of transactions 
at the eighth annual meeting of the Kansas Academy of Science. This 
includes brief pai>ers on ozone in Kansas atmosphere ; the Nebraska 
hot bluff; Kansas chalk ; analyses of Kansas soils and of Kansas salt; 
calamites; Kansas mammalia; the habits of certain larvsd; the cot- 
ton wood-leaf beetle ; the Rocky Mountain locust ; larva and chrysalis of 
the sage sphinx, and the Lepidoptera of Eastern Kansas. 

Prof. W. EL Kedzie, chemist to the board, gives a brief account of his 
trip to Europe and his investigations into the workings and operations 
of the agricultural stations be visited. 

Mr. Alired Gray, secretary to the board, gives a detailed history of the 
damages sustained by the grasshopper invasion and the efforts made for 
the relief of the sutferers. From his statement it a|)pears that the Kan- 
sas central relief committee received and disbursed during the period of 
its operations the sum (in cash) of $73,863.47; snp))lies, 265 car-loads, 
and 11,049 packages. The average value ot a car-load was estimated 
At $400, and of pHckages $5, which gives $161,245 as the aggregate 
ralue ot contributed supplies received and distributed by the committee. 
This adtied to the cash receipts gives a total as disbursed by the com- 
mittee of $235,108.47. 

Mr. Gray quotes the following from the report for 1875 of Professor 
Riley, State eiitomologi-.t of Missouri : 

The life-hi8t<»ry of this insect iseasontially the paireas tbatof tho more common locnsta 
hskt are with »h every year. The female, whcD about to hiV her eggs, forces a hole m 
.he gioaiiii l>y lueaus of the two pairs of homy va)v«;8 which open and shut at the tip 
>f her abdomen, and which, from their peculiar structure, are admirably titted for the 
»nrp<»Me. With the valvi-s closed she pushes the tips in the ground, and by a series of 
j:UbenIar t- flort« and the cont nned opening and shutting of the valvt s she drills a hole, 
jntil. ii> a few miuuteM, (the time varying with the nature ot tlte soil,) tho whole ab- 
toinen is bui it-^l, the tips reaching an inch or more below the surface by uieona of great 
ii>ienHiou. Now, with hind le^s hoisted straight alK>ve the back, ami the shanks hug- 
jing more or less chwely the thighs, she commences ovipoHiiing, tht» eggs being voided 
li a pale, glistening, and glutinous Ouid, which hoULs them together and binds them 
II to a long, c> lindrical pod, covered with particles of earth which adhere to it. When 
r»'tth the whole mass is soft and moist, but it soon acquires a firmer oonsistenoy. It U 
»freu as long as the abdomen, and lies in a curved or slanting position. ItianevlM: 
»Iaced oint-h more than an inch below the surface, except wheu some vegetable root 
las beeo followed down and devoured and the insect leaven her eggs before emergiog. 
u this way the mass is sometimes placed a fool below the surl'ace. 

The eggs which composed this mass are laid side by side to the number of from 
birt^ to one hundred, accordiug to aize of mass. They are 0.15 to 0.20 meh, one-fourth 
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as wide, slightly curved, of a pale yellow color, and rather larger at the anterior this 
the posterior end. 

As the hatching period approaches, they hecomo more plump and pale, and the em- 
bryo, with its dark eyes, is visible through the shell, which is now somewhat truto* 
Eareut. The opening to this egg-mass is covered up by the mother, bat Ihe newly- 
atched insect has no difficulty in escaping. When first hatched, the little hopper ii 
quite pale, but soon becomes mottled with gray and brown. In escaping &om the egg, 
it is first covered with a delicate white pellicle, which has to be cast off before thete 
can be freedom of motion, so that the insect may be said to molt as soon as it is boin. 
Except in having a narrower prothorax, sloping roof-fashion to a median ridge, and in 
lacking wings, the young locust scarcely diifers in stiucturo from its parent; and the 

Serfect winged form is gradually assumed through a Bories of four molts, daring the 
rst three of which the wiug-pads become larger, and during the last, from the papa to 
the perfect state, the thorax becomes fiattenod, the wings are acquired, and the insect 
ceases to grow and is ready to procreate. The time required from hatching till the 
wings are obtained averages about two mouths. The high and long flights, cha^Mts^ 
istio of the species after the wings are acquired, are seldom indalged, except whet 
there is a fair wind. • * * The egjp are laid, by preference, in bare, sandy pUoe% 
especially on high, dry ground which is tolerably compact, and not loose. It is gen- 
erally stated that they are not laid in meadows and pastures, and that hard loid- 
traoks are preferred ; in truth, however, meadows and pastares whore the gran if 
closely grazed are much used for ovipositing b^ the female, while on well-traveled 
roads she seldom gets time to fulfill the act without being disturbed. Thns a well- 
traveled road may present the appearance of being perfectly honey-combed with holei, 
when an examination will show that most of them are unfinished and contain no eggii 
whereas a lield covered with grass-stubble may show no signs of snch holes and jet 
abound with eggs. 

In comparing the year 1874 with that of 1875, thB secretary says: 

Eighteen hundred and seventh-four teemed with eventful disasters ; 1875 with almsd- 
ance. The wondeii ul recuperative powers of the State from an unexampled dovastation, 
and the catalogue of misfortunes incident thereto, are prominently and vividly po^ 
trayed iu the progress of the year. More than a million acres have been added so the 
cultivated area ; the com product has leaped from fifteen to eighty-one million boshels; 
wheat4roni less than nine to nearly fourteen millions; other crops have inoreaaed in 
like ratio. Such progress, following on the heels of most dreadful disaster, has no 
parallel in the progress and history of agriculture. Last faU the farmers foresaw that 
the destrution of com and many other crops by locusts would not only entail safiiBriDg, 
but render work-animals unfit for farm operations. This stimulated fall plowing, 
while work-animals were comparatively in good heart. An increase in acreage oi 
winter wheat and rye, and a large breadth turned over for spring grains, was the reeolt 

Hay was light, but exceedingly nutritious. Necessity oompeUed farmers, for once in 
the history of Kansas, to go into winter with an abundant supply, it being the chief, 
and iu many cases the only, stock-food on which they could n^y. The winter was alMot 
an average one in severity of cold, but comparatively dry, and therefore favorable to 
stock that had no artificial shelter or protection. AH kinds of farm-animal% except 
swine, came out of winter thin in flesh, but in good heart, and free from any prevail- 
ing disease. The ])orcentage of mortality was less than during any previous winter; 
that of shocp could hardly bo computed at all. 

The settlement and un])arallele(l gi*owth of Kansas are graphically 
portrayed iu a l)aper by Mr. Daniel W. Wilder; Kansas agricultore is 
presented by ^h\ J. A. Anderson, president of the State Agrionltiiral Col- 
lege. This paper contains much valuable information in relation to tbe 
wonderful productiveuess of the soil of Kansas. In an article on the 
railroads of Kansas, Mr. T. Dwight Thacher names twenty-one lines in 
or passing through the State, of which the miles in operation within the 
State aggregate 2fiS4i. Of the rivers of the State, Mr. Thacher says: 

The Missouri River forms the eastern boundary of the State from the Nebraska IHm 
to Wyandotte. It is navigable almost the entire year by the largest steamboatSi and 
is a very important channel of transportation. Elegaut and substantial iron bridges 
for railway and wagon travel span this groat river at Wathena, Atchisou, Leaven- 
worth, and Kansas City. The Kansas River was navigated in early days by smftU 
steamboats as far west as Fort Riley. In 1809 a light-draught boat made Berenl trips 
between the Missouri nud Lawrence, taking out corn. This stream has since been 
bridged at Wyandotte, Lawrence, Topeka, and Wamen^o, and is no longer navigable. 
The Arkansas, Neosho, Republican, Solomon, Verdigns, Blue, Cottonwood, Springi 
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[ is da Cygne, Delaware, and Nemaha Rivers are all fine, foll-flowlD^ streams, 

a aiearly all of tbem afford excellent water-powers. The Kansas River is dammed 

Lawrence ; the Blue, at Manhattan, Bine Rapids, WaterviUe, and Marysville; the 

osbo, at Barlingtoii. Neosho Falls, Le Roy, Humboldt, Oswego, and several other 

rnto; and the Delaware, at Valley Falls. The water-powers afforded by the Blue. 

osbo, Solomon, Republican, Cottonwood, Delaware, Marais du Cjgne, and several 

•Mier streams, are unexcelled in the West. The rivers and creeks of Kansas, both 

ATge and small, are more generally bridged than is common in new States. Many of 

heee bridges are substantial iron structures resting on stone abutments and piers. 

In an article on tho geology of Kansas, Prof. B. F. Madge speaks as 
bllows of the area, latitude, and soil: 

The State of Kansas is about four hundred miles long, from east to west, and abont 
two hundred miles (three degrees) in width, from north to south. Its average altitude 
ibove the level of the ocean, based on the " List of Elevations,'' by Henry Gannett, 
voe of Hayden's reports connected with the Unit<Hl Statesgeological survey, is not far 
from 2,375 feet. The lowest point is at the Junction of the Kansas and Missouri Rivers, 
aod is 750 feet. The highest is in Cheyenne County, about 4,000 feet. The altitude of 
Ifonotony Station of the Kansas Pacific Railway, on the west line of the State, is 3,792 
fiset. The Atchison, Topeka and Santa F6 Railway station at Sj^acnse^ Arkansas 
Valley, near the lino of Colorado, is 3,425 feet. Though, theoretically, this altitude 
wonld give a cooler climate than that of States in the same latitude farther east, on a 
lower level, yet the records of the temperature kept at the various forts and other 
points within our State show that the climate does not differ from other places in tho 
same latitude. 

By an inspection of a map of the State, it will be seen that the rivers drain the 
country in a southerly and easterly direction. As there is not a fall on any of these 
streams 7 feet in height, the descent is ver^ gradual, averaging 7^ feet to the mile. 
The surface for the most part is a gentle rollmg prairie, with few steep hills or bluffs. 
Even where the rivers have rapids, a mill-dam can seldom give a fall of more than 10 
feet. 

The soil of both valley and high prairie is the same fine, black, rich loam, so common in 
the Western States. On the high prairie it is from 1 to 3 feet deep, but in the bottoms 
it is sometimes 20 feet. A few exceptions to this general rule of fertility exist in the 
extreme western and southwestern counties, but they constitute but a small proportion 
of tho whole. The State is so well drained that there are very few valleys with stag- 
nant pools, and there is not a peat-swamp of 50 acres within its boundaries. 

The following facts relating to the economical geology of the State are 
gleaned from the same article : Limestone is the most abnndant and best 
baOding-material in the State. It is found in all the formations, except 
the Pliocene and the lower part of the Dakota. The limestones of all 
the Carboniferous divisions furnish a great variety of good building- 
material of all degrees of hardness and shades of color. That known as 
junction-stone has been used extensively. It is soft, and can be sawed 
with a common saw and smoothed with a carpenter's plane, and is yet 
firm enough to be durable. The limestones from Manhattan, Atchison, 
Leavenworth, Lawrence, Fort Scott, . Florence, &c., are also noted as 
affording excellent building-material. Some of the limestones take a 
good polish, and are used as marbles. The sandstone of the Dakota 
group is usually some shade of brown. It is o^ all degrees of hardness, 
from that which crumbles between the fingeiiL to that which turns the 
edge of the best cold-chisel. 

Hydraulic limestone, suitable for the manufacture of water-cement, is 
found near Fort Scott, Leavenworth, and Lawrence, and probably exists 
at many other places. Gypsum (sulphate of lime) is found in many 
places. While Kansas is relying for its supply of salt on New York, 
Michigan, and other States, there is an abundance of that article within 
its limits, suf&cient, if well developed, to meet the demands of the whole 
valley of the Mississippi. Small deposits occur in various places, and 
brines have sometimes been struck in wells dug for iresh water, also in 
boring for coal. Several of these have been made useful in manufact- 
uring salt for the local dema,nd. A very large deposit of crystallized 
Bait exists south of the great bend of the Arkansas Biver. 
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Lead and zinc have been foaud at various poiuts, and in some localities 
mining has been prosecuted with energy. Bituminous coal of good 
quulily has been found, and mines are worked to some extent. The pro- 
duction at Osage City, Scrantou, Burlingame, and Garboudale in 1875 
was estimated at I2;3,4(K) tons. 

The secretary gives the ]noduction of cotton in the State in 1874 at 
89,729 pounds, and in 1875 at 325,825 pounds, an increase daring tbo 
year of 230,096 [)ounds, or 2(J3 ])er cent. Tlie crop of flax-seed in 1874 
was 174,098 bushels; in 1875, 273,166 bushels, or an increase of 100 per 
cent. 'I he cheese product in 1870 was 220,607 pounds ; in 1876, 1,240,610 
pounds, an increase of 447 per cent. Butter, in 1870, 5,022,758 poands; 
in 1875, 8,827,810 pounds, an increase of 75 per ccni. The increase Iq 
the number of milch-cows during the same years has been nearly 100 
per cent. 

Prof. George E. Patrick, in a paper on the chalk-beds of KansaSi which 
are of great extent, says : 

AmoDg the possible ases to which this matorial may be ai^plied, I wonld meQtioo,M 
ffiviog the createst promise of prolit. the manufacture of whit-ug of the vukrioaa griOM 
for putty, u>r calciiniDiug, &c., and the manufacture of Portland cement. The latta 
is a branch of Indostry not yet e&tubliHhe-d in the United States, and this aimplf Ibc 
the reason that in the older States, where such a itanufacture woald otherwite Dave 
arisen, chalk— an essential in the economical manufacture of thin cement — was not to 
ho found. One other essential, and the only other, is clay. Only where theiie two mi- 
terials are found in quantity can the manufacture be moat profitably carried on; and 
these conditions are fulhUed in this country, aa far as our present knowledge eztoiid% 
only in this State. 

Portland, on account of its vast superiority over our American cementa, has in oar 
growm^ cities a lar^e sale, which, however, is checked by its high pricei oonaeqoent 
upon importation. Its price is from two to live times that of the vaiiona AmeiioiB 
oements. 

MAII7E. 

The nineteenth annual report of the State Board of Agricnltare, for 
the year 1S74, is a vahiable contribution to tbe agricultural hteratareof 
the country. In addition to the transactions of the State Boani, tbe 
voiume contains the transactions of the State Pomological SiK^iety and 
returns from a number of distriirt aitd county associations, tbe flnst 
annual repoit of the iMaine Dairymen's Association, and copious sta- 
tistics relating to the dairy interests or the State. The volume is well 
bound, ami contains over six hundred pufjes. 

The iuinn:il meeting? of the b<nird ^vas hi-id at WiseasRet, on the 10th, 
11th, iind I2ih of b\bruary, 1-74. The paiu'rs an<l lectures ^iveu coa* 
tain a tund of scu^ntitic and practical intormation on iea4iing subjects 
in aj^riciilrure, whirli must do inu(!h toward guiding the work of tbe 
farm to belter and more s;itistactory results. Aside from tbe many 
valuable an«l sug^^esiivc papers presented by nieinl»ers of the board, 
which cover a variety of subjects and embrace th«* resnlts of ujuch 
thonyht and praeiieal experience, the leeturis given by wen irbo boM 
hi<^]i tank in agiieuiturai science from other States, and who were 
present, will be iound full of important informatiou on tbe subjects 
treated. 

During the current year the State and local agricultural soc'ieties and 
farmers' clubs Iield successiul exhibitions, and great unanimity wft» 
iianileste<l on the part ot all interested in carr^ ing forward the work 
m which they were engaged. 

Of the thirry-four cheese- factory companies incorporated dnring tbe 
viriti^r. Ipuh than one-half went into operation, making, with tbe twenty- 
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or in operation in 1873. a total of thirty-six doing basiness daring the 

LA preliminary report, Secretary Samuel L. Boardman thas allades 
an investigation made by him of the menhaden and herring fisheries 
' the coast of Maine : 

In Ang^iat last, in accordance with a reoommendatiolx of the board, I spent two 

leks in visiting and inspecting the establishments along oar coast where the fish 

lown as menhaden {Brevo^tia menhaden) are mannfactnred into oil. Commencing 

V invARtig:ition8 at Booth Bay and Bristol, they were extendc^i eastward to Lnbeo ana 

. where the herring is the fish most nsed for oil, the residue of whieh is used to 

at as a feed for sheep and poultry. In a discussion on the value of the scrap or 

I ^. ;he oil-factories as a fertilizer, at the meeting of the board at Wiscasset, it 

i-B fa>. loJ that this might lie prepared in snch a way aa to be transported to the 

»ue interior of the State ; and one of the main points in my in(]|uiries was in 

once to this particular. In Booth Bay there are five companies or hrms engaged 

is business,, and in Bristol and Bremen seven companies, while in the towns of 

^ wick. Blue Hill, Surry, Slo,, are a numb^ of companies doing a smaller amount of 

wMvjness. During the past season the Bristol companies made 881,000 barrels of oil, and 

le Booth Bay companies- 174,000, a total of 555,000 barrels. From this 18,500 tons of 

""^^ were niade, for which $11 per ton is obtained at the works, giving a revenue of 

iOO; the total product from both items being $631,475 for the year 1(574. 

Auii€Mt the entire amount of scrap produced is used in the manufacture of snperphos* 

**ate in this and other States, and a large portion of it finds a market in the Southern 

s. During my investigations of this subject I obtained a large mass of facts in 

d to the natural history and economy of the menhaden anahernng, together 

1 ny statements from farmers who have used the scrap as a fertilizer, either in a 

nner or as a compost, and also as a provender for sheep. I also obtained some 

n. the use of which, as a feed for sheep, has been so highly commended, and 

e fo» « led the same to Professor Farrington, superintendent of the State college 

1, wh«» w now carrying on an experiment in feeding it in connection with Indian 

d, and the fish-scrap is being experimented with under my direction as a fertilizer. 

In a disenssion on the sabject of porgy chnm as a' feed and fertilizer, 
)lLr. Wasson gave the results of some five years' experiments with it as 
i fee^l for sbeep and ponltry. Cbam is the refuse of menhaden, which 
ire caught along the entire coast of Maine. The oil is expressed and 
;he residue used in a green state as a fertilizer. When used as food it 

prepared by drying in the sun on elevated racks for two days, by 
vnich process the water is expelled, alter which it will keep for an 
Qdefiiiite period. Que barrel of it, costing $2, is sufficient for 3 sheep 
luring the entire winter. Mr. Wasson 's sheep gave an average increase 
f IJ pounds of wool per head from the use of this chum. The sheep 
ept in" good order and brought heavy lambs. Bens eat it with avidity. 
Ir. Percival stated that he had experimented with it as a fertilizer and 
ad found it a valuable manure. 

Mr. George B. Sawyer thus speaks of the original boundary and 
xteut of territory within the county of Lincoln : 

The connty of Lincoln, at the time of it.a orjjaDization in 1760, embraced about seven- 
igbtbs of the whole State, being all except the couDties of York and CiuuberJand, 
rnich then included Oxford and a part of Franklin and Audroscog^iu. ltd webtern 
oondary, Rtarte<l at Small Point, the eastern point of Ca8co Bay; thence running 
orthwebterly on Raid bay to New Meadowu Creek or River; up said river and across 
tevens'8 carrying place to Merrymeeting Bay ; t hence up the Androscoggin River 30 
lilea; and tbence by a straigbt line north two degrecH west, to the utmost uortberu 
imit8 of tbe province, which limit formed its northern boundary, its eastern the prov- 
Qce of Nova Scotia, its front resting on tbe ocean. It was, indeed, a magniiiceut 
omain; an empire in itself, larger than all tbe rest of New England. Its shire-town 
ras Pownalboroiigb, wbich was incorporated in tbe same year, and included the pres- 
nt towns of Wfbcasset, Dresden, Alna, and Perkins, the last named l>eiug Swan Island, 
2 the Kennebec liiver, and now a part of the county of Sagudaboc. * • • 

Dnring ber corporate existence of more tban a ceutur3', the county of Lincoln has 
itnefised a stupendous ilevelopmeut within her original domain. She has seen a dozen 
Nintiea spnng ap within her origiLal territory, many of them outstripping her In 
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population and material prosperity. Among the smallest of the counties in terriurial 
extent and poi)ulation, sho Htands* by the rcinras of tho last census, as the tenth in the 
cash value ol' farms, the eleventh in the value of farmin;^ impleiDents and znachinery, 
as well as of total apfricultural productions, and in tho various classos of live stock 
holds about the same relative position. 

Mr. Iloraco Colmau, iu an essay ou the subject of butter and cheese 
makiug, maiutained that butter-making is the most profitable. He 
stated that a cow that will make one pound of butter per day will make 
two of cheese. As a good article of butter will always bring 40 cents 
per pound, with cheese at 15 cents per pound, (the usual price,) this 
would give 10 cents per day in favor of butter-making. He thinks it 
less trouble to make butter than to manufacture cheese, but if equally 
as much labor is required, the skim and butter milk will be clear gain, 
whereas the whey iu cheese making i^regarded as nearly worthless. 
In associated dairying a great many things may come up. that will not 
prove very pleasant. In the first place, the difference in cows in regard 
to the quality of their milk, charges of adulteration of milk, tainted milk, 
&c., are subjects that are continually arising. Butter being made at home, 
these controversies are of course avoided. He gives his own experience 
in butter-making as follows: 

I kept eight cows daring the year 18G2. I thought I shoald liko to know if daizTing 
paid. At a certain time iu the spring I commenced to set down the ftmoant of butter 
of each chnruing, and kept a strict account through the year: I had ecales littiDS 
lumdy, so it was not much trouble to weigh it after it was ready for market. I hsa 
hogs enongh to cat the skim-milk and more, but kept a strict account of aU I fed to 
them besides the skim-milk. At the year's end I made up my account of sale of botter ^ 
and pork, pigs and calves, and a family of twelve had all the milk they needed. The' 
proceeds were almost thirteen hundred doUars, over $150 per cow. But we are to tike 
into account that butter sold for GO cents per pound, pork for 19 cents per pound, pigs 
at (5, and calves at $10. Tho st^ason at my x)Iaco was good for grass ; ted seooodcrop. 
Octol)er and November fed refuse potatoes and pumpkins, and through the winter 
months feil freely on goo<l hay, witu provendei^ Cheese at that time was fhnnSOto 
22 cents per i)ound, so it left from 8 to 10 cents in favor of butter ; that is, if the same 
amount of milk that will make a pound of butter will make two pounds of cheeee. 

In replying to the statements and declarations of Mr. Colman, Mr.Z. 
A. Gilbert said: 

In considering this subjectt it is safe to deal with averacc» only ; the estremet will 
not do ; and the average of milk-production for the mining of butter is, that it 
requires 24 pounds of milk to make 1 of butter. There have, it is true, beeninataDoei 
where more was required, and in a few cases a less quantity has made it. Kow,t]ie 
returns from all tho cheoso -factories in the country show that on an average one pound 
of cheese is made from 9.7G pounds of milk ; our own State, it is true, does a Uttle bet- 
ter than tlutij a matter wliicu renders Maine well adapted for cheese-making. In my 
own dairy it has taken from 8^ to 9 pounds of milk to make 1 of dieeee. From tbeie 
averages it is clear that 2^ pounds of cheese will be produced from the milk required 
for 1 of butter; but to be generous, and leave a wide margin for contingencies} i( 
may be set down with safety at 2^ pounds. Now, as to the prices of the two prodncts: 
It is pretty hard averaging tho price of butter, it is so variable in qoaUty ; bat it nay 
be called 30 centy, though this is too high. Good cheese the country oyer is sold at H 
cents. Of that manufactured in this State, none has sold less than 15 cents, wjiile 
some has sold at 10 cents at the factory, and at the stores it retails at 80 cents. Tbu 
the milk required for a i)onnd of butter, selling at 30 cents, made into cheese, tr^ 
actually sell for 40 cents on an average ; the lowest estimate giving ZT^ cents. Tliii 
difference may bo offset with the value of skimmed milk over whey. 

Mr. D. M. Dunham read a paper ou irrigation in Maine. He stated 
that at a meeting of a farmers' club he had recently attended, in dis- 
cussing the best way to renovate worn-out grass-lands, a remark was 
made that irrigation might be a help, and it was made a matter o( 
ridicule. Maine was thought to be too cold a country for cold-water 
farming, as it was expressed. But this declaration was disputed by 
another member of the club, who stated that he had turned the water 
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bojpcL a spring on to a field that cat bat half a ton to the acre, and 
thereby increased the yield to 1 J tons. He believed that at no distant 
day irrigation would be largely practiced by the farmers of the State. 

in the course of his remarks, Mr. Dunham said that some degree of 

knc edge of what constitutes the food of plants seems indispensable 

ly well-conducted system of producing them in the greatest per- 

lon ; and such knowledge seems most likely to be obtained by 

I y examining their structure and carefully observing the manner 

>ir growth. The indispensable agency of water in the growth of 

1 has been universally acknowledged, and could not be overlooked 

ty t i careless observer. But while this universal agency has 

a jLuowledged, it is believed that a very inferior office has been 

led to it from that which it really performs. It has been consid- 

oxa as the mere vehicle which carried the nutritious particles of othei 

while it in reality was contributing much the largest por- 

ujL tne actual nourishment to the plants which annually clothe the 

h in living greei). 

.aJker stating the results of certain experiments to prove that water 

lonstitutes a large portion of the food of plants, he says : 

With ao favorable a history of irrigation for so many centnries and from so many 
oontrieSy it seems wonderfully strange that, sitoated as favorably as we are for trying 
he experiment npon oar own soil, and snffering as we do from drought, so little is 
tctnaliy known, and that so few experiments have been tried. 4 It may be that from 
ome condition of oar soil or climate irrigation may not be as snccessful here as 
n ^ome other countries, but from w^at few facts I can gather, the success is sach as 
iraiTant a very general exx>eriment in every part of our State. 

Prof. W. O. Atwater, in a brief address, explained the advantages 
ierived from the various systems of irrigation, as practiced in European 
x>antries. 

Mr. George E. Brackett read a paper on associated dairying in Maine, 
deferring to Waldo County, he said that two years previous — that is, 
n February, 1872 — the farmers had beard a rumor that a cheese-iactory 
vras in operation somewhere in the State, but how or where was a ques- 
ion of doubt; but in the summer of 1873 four factories had been in 

3cessfnl operation in the county, seven more were organized for work 

• coming season, and others were in the process of iocubation. Of 
MG vantages accrning to the farmer from this system of associated 
laii^ing, he says : 

Let OS consider briefly the sabject of associated dairying in some of its most impor- 
ant bearings. It is a fact and a crying evil, that a majority of the farms in Maine are 
leteriorating — growing poorer and less valuable year by year. And why f Because 
be original richness and fertility of oar soils have been wholly or partly exhaasted by 
tnr farmingsystem, which has taken from them, year by year, more than has been 
etomed. We extract and sell'off raw material — hay, potatoes, and grain — neglectine 
o make corresponding rotnrus; hence we arc constantly impoverishing the soil. 
Lssociated dairying put in practice would be a step toward stopping this drain from 
he farm. Cheeee-iactories reqnire milk; moremuk means more cows; the keeping 
»f more cows requires the consumption of the hay and grain, or the farm-products, upon 
he farm ; all of which means more man are, which must be returned to the soil, so that 
ivery season a cheese-factory operates in a neighborhood the farms supplying milk are 
pxiwing just so much richer and more valuable. This, in my opinion, is the strongest 
krgnment yet adduced iu favor of cheese-factories ; this gradual and sore, though smaU, 
ncrease iu the fertility of our farms. 

Then it is no doubt a fact that the more condensed the form in which we can market 
>nr farm-products the bettor it pays. • * * Take my section of the State as an 
example. The cost of liauling or transporting a ton of farm products to market at 
^£ast, from most of the towns in Waldo County, where cheese-tactories are organized, 
s about $2. Thus it costs $2 to market a ton of pressed hay, which is one of oar prin- 
;ipal farm products, and (2 to market a ton of cheese. In one case the value of the 
product is $16 ; in the other, $320. In other words, it costs $40 to market |320 worth 
if hay, and only $2 to market $320 worth of cheese. 
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Prof. W. O. Atwater read an elaborate lecture on the '* Science of 
cattle-feodiDg," which wa« followed by a brief discassion. Mr. Hall OL 
Burleigh, an extensive breeder of Herefords, said he believed in p 
tice with theory in this matter of feeding stock, and in all other sat! 
pertaining to larming. His own interest in it had led him to exi s 
carefully into more than one hundred published experiments of fe d/^ 
but few of which he regarded as of any value. He believed in p j 
of good hay for feeding, in science as well as practice In farming, 
brains as well as muscle. From his own trials he was satisfied 181 bi 
els of corn or oat meal were equal to one ton of flrst-qoality ha^ 
feeding to farm-stock. A pair of two-year old steers he once oi 
gained 14A inches in girth in six months by feeding them with irooa 
early- cut bay, and two quarts per day of corn, barley, and beam 
mixed in equal parts. 

Mr. Harris Lewis said the experiments reported by Professor At^ 
were very elaborate, and he feared he should underrate them, ana ; 
they were not of the slightest value to our farmers. It is true thai 
science is founded on experiments, but these German exi)erimenti aie 
worthless to us because their crops, soil, and climate are so diiSforent 
from our own. We never know at what stage in the growth of the straw 
or grass the experiment is made, and straw as they have it in Gtermany 
is so valuable as to even produce fat on animals to which it is fM. Bot 
fast as we are, ou( straw and grass both get overripe before they are 
cut, and our straw, as compared with that used to feed domestic animab 
in Germany, is of very little value. To feed straw to a profit we shodd 
cut it groeu and leave the grain on. There is nothing better than grus 
to feed an animal. Nothing that can be given can add to the quality of 
this food, for grass is the perleetiou of cattle-food, and he was satii^ 
if farmers fed anything less than grass they are feeding at a loss. Early- 
cut hay, that cut in the blossom, makes the very best winter food for 
cattle. 

In a valuable paper on the various taints, odors, and adulterations of 
milk, Mr. Harris Lewis, president of the New York State Agricnltoral 
Society, makes the following statements : 

Milk, when drawn from thocow, often contains taints and odors introdnced bj tiia 
cow, from an impiiro atmosphere she huK been compelled to breathe, froin impure or 
filthy water sho has dniiik, and from improper food she has cateu. These taints and 
odors may be called natural taints and odors ; tlie three last may always bo avoided by 

{iropor care in furnJHhing the cow pure air to breathe, pure water to urink, andsoit^ 
do food to eat; but tho lirst (the animal odor) is always present whenever the milkii 
drawn from the cow, but always varied in inteuHity or decree of ott*ensiveDeis by Um 
condition of the atmosphere, the temperature of the atmosphere, the condition ox llM 
cow in ro<j;ard to siokncss or liealth, the food she eats, the water she drinka, the airabfl 
breat h(>s, aixi last , b;4t not least, by the treatuiout she receives. Nearly, if not all, tbeu 
natur.il taints and odors may be expelled from the milk by heating it to 140^ as lOOA 
as it is drawn from the cow, and then aerating it> while warm. 
While we have no <'tinvcnieut contrivimce for heatini; milk, (which is to be refrnt" 




pie tin pall, with one or two rows of licdes ar'Mind near tlie outside of the bottoiDfMUr 



jNmded ov< r anil above the top of the <!an, with a cloth strainer over the top, held in 

idace by the arm in winch the pail is placed. The arm iu which the Htraiuer is heldii 

>aHMed into a wooden standard, which is attached to iho can, and held in an upright 

;)osition by i)assin|^ it down through a loop on the can to the handle at thooatsideof 

^he milk-can. The milk is turned into the strainer, through which it passes to the 

oottom of the pail, and then throui^h the small holes in the bottom in lino stresms, but 

jeparates into drops by falling a distance of 12 or 15 inches, exposing it all, drop by diopi 

o the purifying luiluences of the atmoHphere. TLis aeration alone will rid the niilkof 

its cowy odor, and most of the others before mentioned, and if done iu a pore atmoi^ 

xhnr-^ Uu ifoep sweet more than twice as loug aa that not aerated| bat alike in oUui 
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But nsinf^ this aerator in a foul stable, or fool atmosphere, wonld be likely 
■uu vuint to taiut aDd odor to odor, as it would be an attempt to banish filtluness by 
addition of more nastiness. 

i* re ia one other natural taint of milk to whioh I will call yonr attention. It is the 

i» «Toni sick or unhealthy cows. I do not belieye that a sioK oow can produce pure 

- -untainted milk. There is abundant evidence, furnished by the medical profession, 

wing that the milk of sick cows is often tainted with the disease from whioh the 

la safforing, to a dangerous and sometimes fatal degree. Hence, seUing the milk of 

k oow to customers as food, or deliverinff it at the cheese or butter lootory, is, in 

opinion, a crime. It is not safe food for nogs, and should be thrown on the manure 

3ompo6t heap. ^ 

In disonssion which followed the reading of a paper on farming M a 
)r 3n, by Mr. J. W. Lang, Mr. Isaac T. Hobson made some state- 

mis in regard to farming in Maine. He said that the yield of corn 
oeeds the average production per acre of the New England States, and 
average value per acre of the six largest corn-producing states out- 
of New England ; that in the yield of wheat Maine exceeds the aver- 
\ yield of the six largest wheat-growing States by more than two 
libels per acre, and the average value by more than $14 per acre : that 
ID potatoes Maine exceeds the average yield and value not only oi New 
England, but of the six largest potato-growing States outside of New 
England ; that in the matter of hay Maine takes high rank, and in oats 
It exceeds the value per acre of the six largest oat-producing States out- 
Bide of New England. 

In some notes on Maine cattle, it is stated that as early as 1791 cattle 
were imported from England by the farmers of this State, and as late as 
1836 Maine farmers sent breeding-animals of thoroughbred stock to 
Vermont, Massachusetts, New York, and even as far west as Ohio. It 
was one of the earliest sections of the country to attempt an improve- 
ment of its breeds of cattle by the introduction of thoroughbred ani- 
mals firom other countries. 

The semi annual meeting of the board was held in October, at Orono, 
the seat of the State College of Agriculture and the Mechanic Arts. 
The first day was spent at the State college in attending the various 
recitations and in examining the departments, outbuildings, implements, 
stock, and farm-work. The 0)>ening address was by President Z. A. 
Gilbert, and the address of welcome by Mr. Charles Buffum, of Orono. 
Mr. Samuel Wassou read a paper on the importance and profits of cattle 
breeding and rearing. Believing tbe only true system of farming to be 
that which consumes tbe crops on the farm, he regards the following 
opositions as iucoutrovertible: 

First. Cattle afibrd the uiost direct, the cheapest, and, as at present advised, the 
^nly agency to stay t>terility of the 8oil and keep it productive. 

Second. A combiuation of causes has given the pro-euiiuence to cows, not because 
kheir droppings are of superior value, for that of cows in milk is inferior in quality, 
bur becanse they can be made to pay a larger dividend for their keeping than any other 
kind of stock, and the labor which their keeping induces is more remunerative than 
Ihat of anv other branch of cattle- liuubatidry. 

Third. Thev excel as machines or instruments of transformation. Not that a cow 
per M is gifted to excel in the process of transformation, but that the product which she 
tarns out is at less cost and of superior value. A largo portion of fiirmers are too far 
&om market to truusport bulky and weighty products, like hay and hoed crops, aod 
hence tbe value of cattle to reduce the bulk, and of cows to increase the valne of the 
Boncentrated product, that there be no loss of valne to the article in bulk and compen- 
lation for the transforraatiou ; in other words, that the valne of the milk, cheese, or 
butter shall equal the value of tbe hay, together with the cost and lal>or of dairying. 
Fbere is another phase of the case which strikes deep-rooted in this matter. In a sod 
like that of Maine, which muHt be fed to keep it fruitful, it is soil-murder in the hrst 
iegree to market raw material, working as sure and certain ruin as it wonld to cart off 
the enriched anriace soil and dnmp it into the ooeAn ; but by oonyerting it into aonie 
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animal product the same material may be marketed and the fruitfulneas of the Boil 
pre-servcd aud increased. 

Fourth. Tlib amount of cheese and butter which a cow can be made to produce ini 
^iven time, or rather which they have produced, almost surpasses belief. The noted 
Oakes cow, a native animal, in Massachusetts, yielded in one season an avera;;nof 18 
ounces of buiter per day for 215 days, or 467^ pounds, which, at 35 cents, is Sl&^d'itQi 
$131.57 more than the average of our cows. Numerous instances are on record of a per 
annum yield of 1,000 gallons of milk, or 780 pounds of cheese. These are some of the 
l>oH8ibiIitie8, .ind while such may be rare and extreme cases, they show a defect flom^ 
where when the average falls to 80 or 90 pounds. 

Mr. A. L. Bradbury addressed the board on tbo ad'fautages to daily- 
men from raising their own cows. He closed his remarks with the fid* 
lowing directions for the treatment of calves: 

Admitting that it is better to raise our own cows, how shall we raise our calves so at 
to retain the use of the cow in the dairy f * • • How soon can we begin to eabetl- 
tuie other food than milk for our calves f Not the first week, for the calf shoald have 
the milk of its dam for one week at least. Now, if we wish to commence to snbstitnte 
something instead of milk, he must l)e taken from the cow and tanght to drink and 
feed the same elements of nutrition the milk contains. One quart of milk containi 
about 1} ounces of butter, 1 ounce of sugar, 1^ ounces of casein, and 70 graiiii d 
bono matter. Experiments have shown that one pound of oil or fat is equal to 1^ ponodi 
of starch or sugar ; thus one quart of milk contains of flesh-forming material 1^ on&eee, 
of fiit or heat-giving material 4^ ounces, or a total of 5f ounces of untritlye elements. 
Now, jf wo take out one ounco of butter to a quart of milk, we shall have removed on^ 
half of its value for the calf, which we must make up in quantity by doubling np, or 
Bul)stitnting starch in the form of buckwheat flour, at the^ate ol 2^ ounces for eveiv 
ounco of butter taken away. The better plan is to gradually snbstitnte sklmmedndlk 
for thi'- now by adding new milk with warm skimmed milk for it<i morning and ev^ 
niug meiile, and giving it skimmed milk at noon, for it should be fed three times per 
day atlcKHt. When the calf is four weeks old it will do weU enough on skimmedmilk 
alono, x)rovided it can have enougli, with always keeping good sweet hay by it. Beared 
in this way, we have our milk for use in the dairy, and get much Inst tor calves than « 
in the ordinary way of letting them draw the milk themselves until tliey are ten or 
twelve weeks old, then taking them away at once. A calf should not 1>e weaned imtil 
it \H four or live months old. xn a cheese-dairy whey and oatmeal can be aabstitnted 
for skimmed milk, after the calf is two months old, with good success. 

Mr. Colburn said that farmers and dairymen made a great mistake hy 
selling their March calves, as they made much better milkers than those 
dropped in June. While it costs a little more to raise these early spring 
calves, on account of the high price of milk and butter at that season of 
the year, ho thought that the additional expense ii^as more than over- 
balanced by the extra milking qualities of the cow. His method of 
treatment in the rearing of calves was given as follows: 

For the iirst week I let th«Mn have half of the milk ; then I take them off and teach them 
to drink. I let tlie milk stand from twonty-four to thirty-six lionrs, skim it, warm it 
milk-warm, and give it to them, mx quarts to a feed, twice a day for the first week or 
fortnight ; then I increase the quantity so as to give them aU that the cow will give. 
When they are ahout four weeks old, 1 put a little shorts, oatmeal, or oats, cooked po- 
tatoe-s, or crusts of broad in a trough where they can get at it. After they get bo as to 




to great growth early, keep tlicni up for eight months ; hut I usually tnm them oat 
to grass when four months old. The iirst winter I feed some roots with good dry gTMB, 
not hay. I have hy this system of feeding matured my Jersey calves at seventea 
months old. 

In the course of discussion on the subject of farm experiments, Mr. 
Stewart, of Newport, gave a detailed statement of his system of treat- 
ing grass-lands. After stating that he had commenced farming on an 
old rundown farm, he said: 

My tMily ohject has ])con to raise grass, consequently my esperiments have been in 
:hat direction. The first y<*ar I succeeded very well in getting along with the dnraght, 
^nd the grasshoppers passed by me with but little injury. But the second year w| 
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ime down abont the middle of July, and seemed to drop down on my land more than 
pon any other farm in that locality. They killed almost every blade of p^rass I had ; 
ly Helds looked as if the lire had gone over them. I was compelled to eell otf a large 
ortion of my stock, becanso I had not sufficient fodder to keep them through the fall 
Dd winter. I did not care so much for the loss of my stock and cereal crops as I did 
)r my acres of j^rass. My object was then to get my fields back again, and I had the 
reatest snecess in thin way. I commenced sowing grass-seed in the fall ; sowed some 
1 September. This started well and grew well. We had an average winter, but still 
b killed out in the spring. I found before this that the greatest trouble was in gettins 
.cat<^ — seeding my laoa down to grass. My idea was to experiment until I conld fiud 
omo way by which I would be sure of success every time. The result has been in favor 
f either harrowing my ground, if it is very mellow, in the fall, i)ulverizing it very 
licely, or plowing it and then harrowing it well, then putting on the roller, letting it 
emain until very early in the spring — if the snow is on the ground, I do not know as 
t makes any diiierence — and then sowing my grass-seed. In this way I have always 
ucccedcd in getting, I might say, more than a catch. At first I got too much, and 
found it best not to sow more than two-thirds the amount of seed usually sown 
?ith the ^rain in the spring. * • * Until within a few years I have plowed or 
larrowed lu my dressing, but now I use top-dressing. I had a piece of land, x^erhaps 
tn acre and a half, that seemed to be drowned out badly. I plowed up abont two-thirds 
)f it, planted it with beans and com the first year j should judge I put on fifteen loads 
)f manure to the acre ; I then seeded it down with herds-grass, clover, and red top. 
The other third of the piece I concluded I would not plow, and I do not think I cut 
>ver fifteen hnndred-weight of hay to the acre on it ; but late in the fail 1 hauled on 
lot more than six or eight loads of manure to the acre, left it in small heaps, and 
ipread it very early in the spring. It was very fine after being frozen through the 
irinter, and I spread it very evenly. The first year I had about a ton to the acre ; but 
Eor the last four years I am satisfied that I have cut two tons and a half to the aero 
m that piece, while upon the other part that I dressed with more than twice the labor 
uid with the expense of seeding it anew, I have not received over two-thirds, if I have 
•half, that amount of hay. I am experimenting with other pieces with about the 
snecess. My land is principally flat and gravelly, with not mnch clay, but oon- 
oaable muck. I have top-dressed in the fall, and I cannot see any benefit from it. I 
e come to the conclusion that spreading mannre immediately after haying, and 
uivwing it to dry up in the hot sun, is a useless waste of labor. 

In his report of " tlio transactions of the State Pomological Society 
inriug the second year of its existence,'' tbe secretary says : 

The work of the first year, including the winter meeting of January, 1874, was of a 
preliminary character and devoted chiefly to organization, laying out of work for 
the fntore, and devising means for the accomplishment of specmo objects and for 
running the machinery of the society with the least possible expense and friction, 
imong the objects which the society has prominently m view are the following: To 
ievelop and systematize the pomology of the State ; to fix reliable and standard lists 
>f varieties of fruits adapted to the diflerent sections, by the aid of which the beginner 
nay avoid the loss of his time and money in planting unsuitable varieties upon the 
lecommendation of itinerant vendors ; to ascertain and disseminate the knowledge of 
he principles and processes essential to successful cultivation ; to develop the capac- 
ties of the State to raise not only its own fmit, but its fruit-trees also, afibrding asor- 
)los of both for exportation, instead of importing vast quantities of each, as at present ; 
io obtain and pnbhsh accurate annual statistics, snowing the condition and progress of 
ills important interest. * * • The efforts of the society have already awakened a 
lew and deeper interest in fruit-growing both in the orchard and nursery. Improved 
varieties of muts and better metHods of culture are being eagerly sought for ; worthless 
)r unprofitable varieties and methods of doubtful utility have in many instances been 
liscarded ; more numerous and better exhibitions of fruit have been held than in any 
Trevious year, and the discussion of the various questions connected with fruit-culture, 
joth in the farmers' meetings and in the newspapers, has been more general, more 
intelligent, and more practical than ever before. 

Tbo 3Iaine Dairymen's Association was organized «at Augusta in April, 
1874. The following officers were elected: President, Seward Dill; 
vice-presidents, T. P. Batchelder, William D. Hayden, Frank Buck; 
secretary, J. W. Lang ; treasurer. Dr. J. W. North, jr. The secretary 
states that the season of 1874 was one of only average returns to the 
dairymen. A wet spring gave an abundant supply of grass, but it 
lacked those rich, nutritious qualities of the highest excellence. A great 
dov.' of milk was had through June and July, but the milk yielded less 

25 A 
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butter and cheese than QAnal. In Aagnst a short, sharp drought cct off 
the exul)orauco of the forage, and a sudden shrinka^i^ was experienced. 
Many cheesefactories stopped operations the last of August, and nearly 
all by the middle of Se[)temlH»T. 

Eqjortfor 1875. — Tliis volume is also one of more than average inter- 
est, although it contains neither so many pages nor so gn^at a variety 
of papers as that for 1874. The annual meeting was held at Waterville, 
in connection with the Maine Dairymen's Association, in February, 1S75. 
Z. A. Gilbert was elected president of the board ; J. E. Shaw, treasarer^ 
and Samuel L. Boardman, secretary. Mr. Lyman Lee read the open- 
ing paper, on raising horses for Maine. It was discussed with consider- 
able spirit by tlie farmers present, lie took the position that the farm- 
ers and horse-breeders of the State have generally been producing a 
class of horses altogether too light for general road puq)08es. While 
oxen have been going out of use, and horses have been gradually taking 
their places, horses of the right kind for farmand heavy road work hare 
not been raised in sufficient numbers to supply the demand. The resolt 
has been that the people of the State have been compelled to import 
them from the West and from the provinces of Canada. He said: 

The fatal fascination of raising fast horses has seized n]>on too many farmen, ind 
attention to the breeding of this class of horAes has drivun ont all attempti in tlu 
direction above indicated. A showy little stallion of eight or nine hundred punodiii 
too often patronized in the vain hope of secnriug a Bpecnly colt, when the aerviocBitfa 
well-mado-up horse of from eleven to fourteen hundred pounds, which should beaecnnd, 
are not used. Farmers seek for speed in raising; horses, and obtain it only in ver^ nn 
instances. Now, if these animals chance to become a little lame, or lightly blemuhed, 
thev are of little or no value, wliile heavy horses, althou;^h they may not be perfect, an 
Btill useful and command good prices. The breediug of last horses should be left tothfl 
professional horsemen and trainers, as farmers seldom make it profitable. One troablfl 
must be encountered at first, and that is, many of our mares are not large enough ta 
breed from. This, however, may in a measure be overcome by selecting the largest ind 
best mares for stock-raising, and even by importation at first, if need be. Bat in oaM 
of the stock-horse from which to bre«)d, there will l>e no difficulty, for as soon at cbfl 
owners and keepers of such horses learn that a large, firm, and compact breed of hones 
is desired, they will find it for their interest to patronize the same. Then, again, wooU 
it not be better to arouse the ambition of our young men, and some of the older onei 
too, to raise and keep a team of splendid, sturdy horses for valuable use, instead of en- 
gaging in racing and pool-selling, with their attendant iufluences, whioh in fact mon 
or less affect the whole community f Of course no word is to be said against breediDj; 
lighter horses for light-carriage use and for driving ; but ezperieuoe will show that 
there will always be a suiOftcient supply of small horses. 

In the discussion which followed, the p^neral conclnsion reached waa 
that the raising of light, speedy horses should not lead the farmers to 
lose sight of the importance of other lines of breeding and othei 
branches of farming ; for while there could be no question as to the 
high value of the road-horses of the State, yet sheep, young cattle, uud 
dairy-stock certainly needed encouragement, and beef-growing, daii?' 
ing, orcharding, market-gardening, and other important branched ol 
farming, for which certain sections of the State were especially adapted, 
should not be overlooked. Speed is a valuable quality, but there arc 
other valuable qualities possessed by the horse which are equally a£ 
necessary to develop as that of speed, and it is a question if the best 
horse is not that one possessing the most complete development of all 
these qualities, such as would best lit him for all useful and desirabk 
purposes. 

Mr. A. L. Bradbury read a paper giving the results of his experiment 
as to the value of whey and skimmed milk for feeding to calves au( 
pigs. He stated that some years ago he took two calves from the cowi 
ikt t^o weeks old, and put them on skimmed milk aud potatoeSy and fe( 
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:wo others on the cows nntil thirteen weeks old. The result was, that 
:he hand-fed calves so far outgrew the others that he had hard work to 
keep them from the butcher, while the others he did not want. The 
br.nd-leil ones kept constantly ahead of the others, and at two years 
old the smallest one came in as a cow, and measured more than 6 feet, 
while the best one fed on the cow was only 5 feet, both having had the 
■ame treatment after weaning. Like results followed other experiments 
of a similar character, and proved beyond question the value of whey 
and hkimmed milk as feed for calves. Whey alone fed to pigs had 
proved that it was worth saving for this purpose. 

The lectures by Professor Arnold on " Needs of the Dairy " and on 
'^ Cheese-Making," form valuable contributions to a correct understand- 
ing of an interest which seems to be making more progress than any 
other productive industry in the State. A careful study of these papers 
must prove of great practical benefit to dairy-farmers, whether in Maine 
or elsewhere. 

The points in a paper by Mr. S. O. Foster on the management of a 
private butter-dairy are reported as follows : 

Mr. Foster stated that there was no royal road to success in the matter of butter- 
makiuff. While first-class butter sells for 45 cents per pound, and a fauoy article at 
from 50 cents to $1.25 per pound, the threat mass manufactured seUs for an average of 
only about 20 cents per pound. If a choice article of butter is desired, care must be 
exercised from the time the milk is drawn till it is ready in the finished article for 
market. The causes of i)oor butter are numerous. There are many points upon which 
more light is needed, and this can be eliminated only by earful experiments conducted 
with nice and accurate instruments. Nothing should be done without careful weights 
and measures, and careful thought. Good butter is not produced in ignorance ; it is 
the result of skiU and commou sense. The quantity of milk given is made the test of 
the value of the cow by too many, rather than the quality of the milk. There is no 
breed but produces good cows ; no breed but produces some poor ones. He next spoke 
of the necessity of cleanliness in everything pertaining to the stable, the milking, and 
the care and keeping of the milk. The manipulating, the packing, and the storing of 
the butter all require good common sense, skill, and cleanliness. In a discussion 
which foUowed, Professor Arnold said the experience aU over the country was that the 
best cows for producing milk were one-half, three-fourths, and seven-eighths grades, 
and, so far as his own experience and observation went, it was not true that extra- 
ordinary milkers reproduced their own qualities in their offspring. 

Among the contents which have not been noticed are interesting 
articles on ^^The Influence of Education upon Labor;" '^ Labor upon 
Capital;" ''Agricultural Education;" ''Aims and Methods of the State 
CJoUege with respect to Practical Education;" "Specialties in Farm- 
ing;" "Success in Farming;" "A State Industrial Exposition ;" "Fish 
and Crops and Fish Guano;" "Management of Grass- Lands and 
Pastures;" "Planting an Orchard:" "Sheep-Husbandry and Legisla- 
tion lor its Protection;" "Raising i^eat-Stock;" "Associated Dairying 
in Maine;" " What the Dairy Cow is, and whence she came;" and other 
papers of minor importance. 

The semiannual meeting was held at Calais, Washington County, in 
November. Much of the time of the first day was taken up in the read- 
ing of county reports. At the request of the farmers of the county, 
fruit-growing, dairy-farming, and sheep-husbandry formed the leadiug 
topics of the papers read and the discussions which followed. 

During the progress of the meeting Mr. F. W. Shepherd, who had 
used menhaden as a fertilizer for many years with varying results, gave 
an account of a recent experiment with which he was highly gratified. 
He hud secured the best results by making them into a compost in con- 
nection with yard-manure, loam, ashes, and plaster in the proportion of 
one cord each of loam and manure, ten barrels of menhaden scrap, 
(eleven barrels to the ton,) one bushel of plaster, and from eight to 
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twelve bushels of ashes. This is put up in layers, sods being placed on 
the outside to hold the mass. In a few days it will beat, when it is 
worked over, and in a few weeks the entire mass will be about the con- 
sistency of lynched ashes. This is applied to land for graiu and grass. 
Put on to grass-land in October, it had given two loads of hay that year on 
land that the previous year gave but one ; aud on a field that had not been 
plowed for ten years, and had yielded but two or three loads, applied as 
above, it had this season given seven loads. The heap will compost 
more readily if built up high than if spread out broad, and will take 
about ten days or two weeks to become fit for use. The scrap costs at 
the factory $10 per ton from the press, or $112 i)er ton if packed in bar- 
rels. In this connection it should be mentioned that an article by Sec- 
retary Boardmau, on the menhaden and herring fisheries of Maine in 
connection with agriculture, Appears in this volume. The paper is a 
very elaborate one, occupying 61 pages. 

Reports from the various counties of the State show that upward of 
forty associated dairy companies were in operation during tiie year. 
The secretary closes his condensed report as follows : 

The year has been oue of faUy average rctamB, and the farmer may well be satis- 
fied with the results of his labors. Our liocks and herds have been free ftora plagoo 
and disease, our staple crops generally spared from blight aud the ravages of inseoti, 
and on the whol« contentment and comfort have waited on indnstry, crowning it with 
satisfaction and plenty. No one has lost faith in farming, but, on the contrazyi faith in 
inteUigent, systematic, and weU-<lirectPd farming has steadUy gained ground trtxj 
day during the year, and aiore men are in love with it, believe in it, and are foUowiog 
it now than formerly. Many farms, it is true, have been deserted ; bat aU o?«r <mr 
State men are returning from the city to the farm, and, patting into operation busi- 
ness principles and intelligent direction, are working out good results and stimnlatiog 
improved farming throughout large seotiouA. 

The transactions for 1875 of the J^Iaine State Pomological Society fill 
172 pages, and the second annual report of the Maine Dairymen's Asso- 
ciation 42 pages, with interesting matter. 

MASSACHUSETTS. 

The twenty -third annual report of the State Board for the year 1875 
is one of more than average interest. It contains elaborate papers on a 
variety of important subjects and exhaustive discussions participated in 
by many of the most prominent agriculturists of New England. 

The secretary, in his preliminary report to the legislature, states that 
the year has been j)rosperoas and favorable for most branches of fiirm- 
ing industry. The presence of heat and moisture, distributed with some 
degree of uniformity throughout the season of most active vegetation, 
furnishes the conditions favorable for a productive year on the fiurnii 
In this respect the season was more than usually propitious, no drought 
of any severity having occurred to injure the crops or cut short the 
period of vegetable growth. 

Among the enterprises of r.n agricultural charact>er that are especiall] 
worthy of mention is that of diliiug in and reclaiming extensive tracU 
of salt-marshes along the sea-shore. Green Harbor Marsh, situated ii 
the town of ^larshliold, has been shut off from the tides of the ocean al 
an expense exceeding $30,000, and over 1,400 acres have been thus pnl 
Into a condition to add materially to the productive wealth of the State 
iiXtensive aud careful scientific investigations have been instituted 
mder the direction of the Siato board, to ascertaiu the changes whici 
•ike place in the soils of recliiinied marshes, with the hope of renderinj 

^ci<>nt aid to those who have undertaken this great public work. 
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The nsaal coantry meeting of the board was held at Haverhill, Essex 
Doanty, in November. In his opening address, Mr. George B. Loring 
thns allades to the place of meeting : 

The town in which wo are assembled has long been distinp^nished for the care and 
lystem with which the land has been cultivated and the bnsinesa of mannfactnring 
has been condacted. Settled, as it was, two hnndred and thirty-five years ago, in 
pieci»ply the same manner in which so many New England towns were settled, by an 
Donest, faithfal, and earnest clergyman leading his little flock into the wilderness for 
the purpose of enjoying what our fathers demanded and insistetl on here, " freedom 
to worship God," it became at last one of those towns in tlio county which were dis- 
tinguished for the skill and prosperity of the agricultnral community which was settled 
here. It was finely located on the banks of this swift-running river, which came fiash- 
b^ along from the mountains of New Hampshire and the lakes above, with no alluvial 
•oily but with those rich and fertile and heavy clay banks which are so superior, under 
the long-continued toil of the farmer, for the purposes of the various crops. Here the 
Others established a prosperous a^icnltural community, and year after year, for more 
than two centuries, Haverhill perlormod her part as one of the leading towns in this 
Dommonwealth. VJ^ben the business of agriculture began to decline and the attention 
df our people was turned to other branches of business, how she sprang forth to accept 
the work which was then laid before us, advancing in a few years from a little town 
of 3,500 people, prosperous in their agricultural pursuits, to a city of almost 15,000 
people, with more than 150 firms engaged in the manufacture of leather and its prod- 
acts, and with an annual production of $10,000,000 from her industry alone. 

Mr. Loring gives the following instances in illustration of the fertility 
of the soil of Essex County in former years : 

I remember one of the records kept in this county less than a century ago, in which 
it was stated that under the ordinary cultivation of the soil 750 bnshels of potatoes 
tuid been raised upon one acre of land, and 650 bushels of carrots, 850 bushels of ruta- 
bftcas, (Swedish turnips,) and 1,050 bushels of mangold- wurzels ; and upon ten acres 
of land for thirty years there had been produced an average of three tons of hay to the 
acre— land that had not been broken by the plow in all that time, but had received at 
the hand of the cultivator a fair and proper top-dressing from year to year. 

Prof. Levi Stockbridge read a paper on plant-food, in which he gives 
the results of a series of experiments in feeding plants, conducted on the 
agricultural-college farm. He asks: "What have the ordinary varia- 
tions of our seasons to do with the nutrition of plants, or with the devel- 
opment of plant- food in the soil?'' Answering, "Much, every way,'' he 
proceeds to explain by saying : 

If we have a wot season, an extra quantity of water- fall, this fills the interspaces of 
the soil so that the air is excluded, so that the warmth is exclnded ; the soil does not 
become heated. The coarse, raw, undecomposed, unfermented mass of barn-yard 
manure, compost, muck, straw, clover, or grain crops plowed in, remain dormant and 
dead, no nntriment is formed, and your plant is starved for want of food. If, on the 
other hand, your season is one of excessive drought, little rain-fall, and the soil be- 
comes dry, so that decomposition stops, then your raw, crude material, your barn- 
yard manure, and your muck remain unchanged ; no food is formed, and your plant 
starves for want of nutrition. Now, then, the seasons have to do with plant-nutrition 
in iust this way, and the farmer should have known that if ho would feed his plants, 
and do it thoronghly, with the variations of the seasons, ho could not afford to trust 
them to make plant-food out of raw or crude materials; but that it was a part of his 
duty to prepare the food for his plants ere he committed it to the soil, and then the 
action of the season of which he complains would have been entirely obviated, and he 
oould have produced crops yearly without regard to these variations of the seasons 
which make maximum or minimum crops. 

After stating that the primaiy aim of a series of experiments begun 
the agricultural college in 1869 was "to prove just this thing, 
wnether certain elements of plant-food, prepared in the condition of 
plant-food ready to nourish the plant, would not nourish and produce 
almost in any quantity desired, without regard to the ordinary varia- 
tions of the season," he continues : 

The first point to be ascertained was, whether certain elements of plant-nutrition— 
prepared in a certain way and given to the plants— would produce plants. Those ex- 
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periments wero tried four years, and it was found by usiDg the ordinary materiala 
known to everybody— nit ro<;en, potadh, phosphoric acid, soila, ma<;aedia, &^., in certain 
Ibrms, on Boils ihjit were absohitely sterile — plants couhl be produced perfect in all 
their parts. 'J'hiit wum th^ first point to bo ascertained. Then to ascertain whether it 
was needful for the farmer, with such soils as were within our reach, to ase all the 
(dements of plant -nutrit ion, or whether the soil could bo relied upon to provido certain 
elements in eullicient aVmndance so that the farmer need not apiily them. 

The cxpeTiments for four years seem to indicate that, with such soils as we were osing, 
gathering them on the coUe«;e farm aud for miles around, we need not apply to the 
plant carbon in any form, state, or condition ; that that was provided by nature, and 
always would bo; that wo need not feed any other orjj^anic element of nutrition bat 
nitrogen ; that nature had not provided nitrogen in sutUcient abundance, and that ws 
must apply it. Among the mineral elements of the soil it was found that we need only 
use potash and phosphoric acid for our vegetable crops. There were one or two cropi 
where we decided that wo should use not only potash aud phosphoric acid, but mag- 
nesia. Tobacco was one, oats was another, where we decided that it was necessary to 
use magnesia; but for the ordinary cr(»ps ou such soils, mark yon, as we had to experi- 
ment with, nitrogen, potash, and phosphoric acid were the only elements needed to be 
used. And we also noticetl that there was a remarkable relation existinj; between tbe 
amount of crop produced and the quantity of the elements applied, which led to the 
thought that, perhaps, with a certain quantity Of uitrogen, potash, and phosphorio 
acid given to the plant in the form of absolute food, a plant might be profluoed which 
should contain as niueli nitnigen, potash, and phosphoric acid as we gave artiticlaUy 
to the plant wo cultivated. The rt^sult-s of opon-iield culture in lS73-'74 seemed to sus- 
tain that belief. Tiio crops experimented with this year have been corn, oats, hi^i 
beans, and the general garden- vegetables. 

First, I will take t ho nxperimeuts with com. Two plots of land were taken this year, 
so far as wo could determine, exactly alike in their quality. It was proposed to make, 
over and above the natural product of the land, 50 bushels of corn to the acre. Ele- 
ments containing ns much nitrogen, potash, and phosphoric acid as would be contained 
in 50 bushels of Indian corn, and the natural production of stalks for 50 bnshelsoi 
Indian corn, were therefore applied to the laud. The result of that experiment was thii : 
The land without the manure yiclde<1 1^5 bushels of com, in round numbers ; the land 
with the manure yielded 74 bushels. That is, the crop was one bushel leu than the 
statement, being 49 bushels instead of 50 bushels. 

For potatoes, two plots were taken. These two plots were the x>lots which wen 
planted with potatoes last year; the same plot without manure, the same plot Witt 
manure, as in IB?*!. The statement wr«s, the materials should be applied to make IOC 
bushels to the acre more than the natural production of the land. The land withoni 
the manure made 128 bushels of potatoes to the acre ; the land with the manuro madi 
279 bushels to tim acre, or 51 bushels more than the statement. I will not stop U 
answer the question why. 

Now I will give another experiment with com, which will, perhaps, answer thil 
query, why the land yielded 51 bushels more of potatoes than the statement called for, 
and 1 will »nswer anothiT question which will by and by bo asked me. 




land was ruined or whether the manure of 1874 reached over into 1875 and affiscted 
advantageously the crop of 1875. Ou that plot this year we harvested 64 bushelfl to 
the acre, without any manure. The normal bcarlDg of the land in 1874 — ^that is, on the 





year as the etfect of last year's manuring. 

Gain. — A prcbuniptuous statement was made in relation to the growing; of oats. It 
was baid that wo would grow .50 bushels to the acre over and above the natural prod- 
not of tJie hnid. '•'■•■ • - ■' . .. . _ 

the ]»oorest 

to try onr expe; 

Tile statement was 50 bushels more than the land would naturally produce. The yield 

of the manured plot was (>2 bushels to the acre, or 3 bushels less than tho stntement; 

tluf land with manure producing G2 bushels, the land without manure prodaciuglS 

bushels. 

Hay.— Two ]»l(»ts of l:\nd were selected for the experiment with hay. The land had 
lot been idowcd or niuiiured lV>r many years. The stati^ment was that there should be 
•ludo on tljat land oiio ton of hay ti> tho aero more than its natural product. The ele- 
iients wore ;•.■ t:oidint;ly applied by top-dressing in the spring, whicn was wrong, per- 
haps. Th\) yield of the unman ujcd land for both crops was 1,700 ponxidB to the aora 
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The yield of the mannred land was 3,600 pounds to the acie, or 1,100 ponnds to the acre 
leas than the statement. 

Beans. — The statement in regard to heans was that we wonld make 20 bnshels to the 
acre more than the natural prodnct of the land. Twenty bnshels of white beans is a 
pretty K<><>d ^^^P ^ ^^® c^>*^ t hnt that was the statement, 20 bnshels to the acre over 
and above the natural product of the land, which it was supposed was nothing, the 
land beinic about as poor as could be. The result was that the land without manure 
yielded 4 bushels, the land with manure yielded 25 bushels. We got one bushel to 
the acre more than the statement. 

Certificates were read from a namber of farmers who had used his 
formulas with the same gratifying results as those detailed above- 
Formulas for supplying the element's of plant-food for the different 
crops named above are published in this report. 

In a discussion on corn and grain crops, Mr. Hapgood stated that he 
grew 80 bushels or more of shelled com to the acre. Explaining that 
he preferred for com sod-land, plowed in the autumn, six inches deep, 
he exhibited some ears of com and said : 

The field on which the samples were raised was plowed last autunm. 

In the spring I spread on 5 cords, or 15 two-horse loads of stable-manure to the acre, 
which I work^ in with a Boston horse-hoe and a Geddes harrow. I then furrowed the 
field 3i feet apart each way, and laid a moderate shovelful of stable-manure to the hill, 
which takes about 10 two-horse loads to the acre, making 25 two-horse loads of manure 
to the acre of com, which is as much manure as I think is economy to use. From my 
experience, I am confident that for every additional load of manure the yield of any 
kind of grain is not increased more than one bushel to the load, and the yield of hay 
not more than 100 pounds to the additional load of manure, bi seeding, I plant five 
kemehi to the hill, no more nor less ; this is pretty sure to make four stalks to the hill, 
which is as much as I intend shall grow. When 6 to 8 inches high, I hoe it. Onoe hoe- 
ing is enough, if the field is free from weeds. My com this year was hoed but onoe. 
The mode of cultivating com is various. Some farmers spreaa manure on grass-land 
and plow it under 6 inches or more; some never lay manure in the hill: some hoe 
when it is no more than three inches out of the ground, and hoe two or three times, 
and so on : but the test of excellence in farming is always in the yield of the crop. 
I never adopt auy new mode of cultivation, however simple or however elaborate, 
which yields a smaller crop than I now raise, or that does not produce definite results 
in bushels or pounds. • * • The variety of seed-corn planted is a very important 
consideration. It is not possible to raise a large yield of com from a small variety of 
seed ; and yet many New England farmers persist in raising these small varieties, 
which, with high cultivation, will produce scarcely more than 50 bushels to the acre; 
when, with a large variety of corn, and at the same cost, they might raise 80 bushels 
or more to the acre. They claim that their com has many stalks with double ears; 
but the proportion of stalks with two good ears Is not very large. Then they argue 
that small com has a small cob, and is filled out well ; it makes good meal, and they 
like it ; that big, coarse com has a great cob, and they do not like it. Some farmers 
stick at the cob. as if that was the first object, without resard to the corn. After all, 
th^re is but little diiference in the weight of cob to a bushel of com, iu'the large or 
smaU varieties ; 72 pounds of ears of my corn will make a bushel, or 70 jmunds when 
it is well dried ; so there is not much weight in the oob argument, after all. With one 
dressing of 25 loads of manure to the acre, I raise 80 bushels of corn. Then I sow to 
barley, and seed down to grass ; the next year after, corn. I have 30 to 40 bushels of 
barley to the acre ; then the two following years, about 2 tons of hay to the acre, after 
that, li tons ; then 1^ tons — so I raise five or six crops witii one dressing of manure. 

Perhaps the most interesting part of the transactions at this session 
was the address delivered by Rev. William H. H. Murry, on the " Breed- 
ing and management of horses." Referring to the maxim of the Arabs, 
that ^^the foal follows the sire,'' he says : 

To account for it, in the first place, the Arabs always select their dams with great care. 
Now, it may be that the wonl '' best,'' as applied to their dams, you do not apply to 
yours. That is, the dam that you would consider the best mav not be the beet in the 
eye of the Arab breeder. What is the best dam in the eye of the Arab breeder f May 
it not be the one that will allow its foal to bear the stamp of the horse f I think so. 
I have two dams on my farm that could not be sold by a religions man for over t^OO, 
in a matter of trade, and yet $3,000 could not buy either of them. Why f Three colts 
have come out of each, and every colt has looked precisely like its sire ; has put its 
feet, when eating its oati, precisely like its sire; has smellsd of th# watsr ana miM» 
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zled around it lu lo'i? drinking, precisely liko iU siro ; biks done everything liko its Bin 
The dam Bim[)]y carried it, as a inotlicr holds her bahy ii) her lap, and never marked ii 
at all. Now, may not tbo old Arabs have barb facts iii mind? May they not, whoi 
they laid down the maxim, '^tho foal always follows the sirc,^ have harl this in mind 
that there should bo no dam bred to a siro that would interrupt the sire in propaf^tinj 
himself 7 I know a man that has a mare that has foaled two colts. Ho bought her fix 
$ri7. And yet she is invalnablo. Why f Because each of the colts that came from he; 
are not only like the siro in a general sense, but they are the siro in miniature. Ii 
interior habits of the stable, in the way they move about in the stall, the way theg 
toss their heads, and the way they feed and drink, they are the sire over again. 

You may tako all my fashion aide, high-bred marcs out of my stable, if yoa willleAvi 
in their X)lace9 such marcs ns that, for you have eliminated for me in doing it half th( 
diflicult>' out of the problem of breeding, namely, the difficulty which the tempeta 
ment, structure, mid habits of dams brin^ to the breeder. For instance, I could selce 
an animal that U i)crfect — one I know is perfect— one that can transmit himself i 
ho is not bothornd and interrupted in doing it by the dam. I know I can, I say 
select such a stalli(iTi in New York, in New England, and in six or eight stables in th 
Middle States ; and if I can find a dam that will not trouble that siro in tho ot&pring 
I can repeat tho sire in every colt. The Arabs may have selected their dams in tba 
way. 

Now, then, will you see tho possibility of this old Arab maxim being true in onrpao 
ticef First, select a dam that will simply carry the foal, feeding it with M-s blood anc 
milk, but not afl'ecting it at all, and then select a hoi-se that has, first, the general ex 
collenco that you want, then the special excellence, and then the power to tnmsmi 
both the general and special excellence, and would not tho maxim bo truo that "tb 
foal follows the siref '' 

Mr. Murray states Ibat, in breeding for tbe market, tlio first grea 
point to be considered is pedigree ; second, size ; third, color ; foarth 
health ; fifth, tenii)erameut ; sixth, speed. The order in which he breedi 
in his ovrn stables is, first, beauty. A beautiful horse, ho says, wil 
always find a buyer, and at a good price. The second thing he breed) 
for is docility ; the third, spoed. If ho can get the first two in large de 
gree he has no fears but ho can secure an early sale, but if he secarei 
speed without these two points prominently developed, ho will havett 
wait four or five years, or until the horse makes a record, before he cai 
get his money back. 

In a discussion on cattle-husbandry, Dr. G. B. Loring gave his ideai 
of a good cow as follows : 

If you ask me, " What is this animal called an Ayrshire ?" I say, it is a good oow 
but the law will apply to auy other class of cows as it will to Ayrshire oowb. 1 
mean a cow of such moderate size that she will not interfere with anybody, to b^ 
with ; a cow that manages herself handily, easily; a cow that possesses thatvigoioos 
elastic, powerful constitution which never belongs to a coarse-boned, overgrown Aum 

An Ayrshire cow, then, is a cow made up, anatomically, physiologically, rpon thi 
best model for a cow ; that is, a good cow, generally. She has that stnictnre of the 
head whicli indicates a contented, placid disposition and a i)owerfal constitntion ; i 
calm and steady eye ; a face that is as expressive as a cow's face can be ; as much of u 
intelligent look cs an animal of that description can have. A horn not too large at the 
base, but large enough to indicate that there is a strong constitution there ; a head vide 
between the eyi-s, and pretty high above the eyes to the root of the horns. I thioki 
cow that has a broad base to her head is tho best. And if she haa a lan;e, Inznriooi 
mouth, that looks as if it was made for business, and can fill her stomach rapidlyi M 
that she can lie down and rest and repose, she will be all the bettor fitted for the bofli' 
iiess of the dairy. 1 would have a cow's neck small enough to bo graoefnl, bnt not toe 
small ; not a ewe-nec:k, that is not necessary, bnt gracefully, delicately, and elegantly Ml 
on, without a wn:ste muscle in it, but with muscle enough to make ita8trong,vigonmi| 
and powerful ])art of thH animaPs bo<ly. The shoulder of an animal of this aescriptioii 
should be as near like tlie Hhonlder of a good trotting-horse as it can be ; not 8tnu{^n| 
and down like a thoroughbred's. The shoulder of a good dairy-cow shonld be a littleioON 
with the blades not rising above the backbone, with strong, jiowerfnl mnBcles, and i 
good, substantial base, with a fore quarter nnder it as straight as aplomb-lino. Crooked 
legged, knock-kneed cattle arc never graceful, and seldom profitable. The legs BhoaU 
be strong and well defined, and tho cords and muscles shonld stand out clean and pram 
ineut. The milk- vein should indicate a good superficial vasonlar system, which mem 
umply tliis : it is an organization in which the anpeilicial circnlation or the blood in 
Ji^ates thnt what are called the secretory organs are active in tho interior. The 
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f;ood cow is an open, bony etrnctnre ; not a coarse or loose-fibered, bony etract 
a bony strncturo that is so artioolated or hnn^ together that there is elastio- 
^ose of motion about it. Now, where are yon ^oin^ to lind the indicative point 
L tell this story t Put your finger into the point of the shoulder, and see if the 
a cnp-like cavity there. If she has, ten chances to one she will be a good 
bnt if not, if her shoulder is hard and compact, even if she is milking well to- 
Tvill be likely to fail to-morrow. 

ext come to the ribs. Upon a good chest-deTelopment depends almost every- 
se in a dairy-cow. She must have a iioely-shaped chine, and the spring of her 
m the spine down through her heart, must indicate that she has a strong circn- 
bnt J- on do not want her brisket as deep as a steer's, or like a short-horn bul- 
on want the shape I speak of, and yon want it with a certain delicacy of or- 
lon which indicates that tbe circulatory system is a strong one and that neither 
rt nor tbe lungs are impaired. But go back to the ribs. Yon want a rib, not 
iko your finger, but flat and wide. When you put your hand on it, it shoold 
lat aA a lath ; and if yon can get at the edge, yon should find the edge sharp, 
) a round bone, like the rib of swine. A round rib will answer for a beef animal, 
for a good dairy-cow. Her backbone, moreover, should be open and loose, so 
yon run your hand along it yon will feel those little cup-like cavities. Let her 
strong, not too wide, and her hind quarters upright, substantial, vigorous. Let 
e a long hind' foot. I never saw a short-toed cow in my life that would perform 
k of the dairy well. A long hind focft and a good, broad, ample fore foot. Then 
.dition to all this, you can get a hide that is elastic and soft, covered with a 
abstantial coat of hair, with a good milk-vein and an udder which is packed up 
!;ween the thighs, and so organized that there is no danger of inflammation, 
>u have got a cow that will produce all the milk you ought reasonably to ask, 
icb, when she has completed her dairy-work, can be so fattened as to produce 
;onomical way your 550 pounds of as good beef as can be fed on a mountain 
or in a stall. 

in interesting discussion on tbe cultivation of fruits, the proper 
I for pruning apple-trees occupied a portion of the time. As to 
jat favorable season, Mr. T. 8. Gold, of Connecticut, said: "We 
.vised to prune in Juno, but as that is a time when a farmer never 
rune his trees, we accept what is considered to be the next best 
which is the mild weather in winter." 
Ordway took issue with him, and said: 

a trim a tiee in the fall of the year, at this time, or any time during December, 
y, or February, and go to it in May or June of the year following, and take yoor 
and scratch upon the bark where you have taken a limb off, yon will invariably 

off dead bark of the thickness of an eighth or quarter of an inch. All the bark 
have grown if you had cut it off in April, May, or June. I tried that in my 
I in l&o6. There were some places, where I cut off a limb, that the bark died 
quarter of an inch, which had never been known when the trees had been 

in the spring or in the summer. It is a mistake to trim your trees in the win- 
1 It is a mistake to head-in your trees in the fall ; they will die back just aa 
as you do it. 

Wetherell referred to the practice of Mr. Pierce, of Arlington, 
ung him as one of the most successful fruit-growers in Eastern 
kchusetts. He stated that his time for pruning, in ordinary sea- 
was the first two weeks in June ; but if he is too busy then, he 
off a limb at any time he may have leisure after harvest, a foot or 
from the tree. Then in June he takes a fine-cut saw and cuts off 
ump close to the tree. The final pruning is thus done at the time 
isiders most desirable, and the wound, he says, heals over smooth 
>und, leaving none of that canker referred to. In reply, Mr. Ord- 

id: 

re no doubt every nurseryman will agree with me, that there is no time in the 
hen you have got to trim with as much caution as in June. K yon are not very 
in pruning, you are just as sure to start the bark at the lower part of your stub 
live. June is a gooa time, but July is better. I have had experience aU my 
trimming trees, and in grafting and budding all kinds of &uit, and I never saw 
» year when I could not trim in April and the first of May. After you get your 
immed, mix a bucket of clay and hair, Just the MUiie m a man would mix mor- 
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tar, and rnh thn mixtnn} over the place -^here you have cat off a limb, and yoQ wil 
have no troiiMo. I did that, after I8ri(), to prevent the sap ronning down and toinini 
black and killiiitr the hark, and I have never had any trouble bince. Therefore, if yn 
trim in June, you ni'>Kt bo very careful that you do not Btart the bark. Yoa canno 
put it l)U('k and niako it Kt:iy, and there vrill be a dead place when you leave it. 

Mr. mils, of New Jianipsliiro, was satisfied that June was the be* 
season, for this reason : U tiie pruning is early enough, the wound wi 
heal over almost completely the lirst year; but if it is too early, as i 
April or May, before growth coiuniences, the tree " will bleed almost s 
surely as a grape-vine pruned in spring, and the sap will run down an 
poison the tree. It will run not only that season, but the next, and tl 
tree is liable to be ruiniHi." To prevent bleeding, Mr. Hills uses an applic 
tion of guni-shellae, dissolved in alcohol to about the consistency of m 
lasses, which, he said, will harden in half an hour as hard as glass,; 
will not only keep out, but will also keep in, the wet. As to the b 
mode of using it, he says: 

The most convenient way I hare found of usinf; the preparation is to fix a spongfti 
a niece of wire and ]>nt it into the stopple of a lar^e-mouthed bottle, which yoa o 
fill with the prepivi'aiion, and when you have cut off a limb take oat the stopple a 
bra.sh the sponge over the wound, ju8t as you would use sponge-blacking. If itii 
bright day, in half an hour it will harden so that you cannot make any impressioD 
it with your thumb-ualL The sap cannot get out, and It wiU exclude the wet from t 
outside. 

Among the other topics of general interest treated in this volume u 
" Co-operation among Farmers ;" an extended paper, by Dr. J. B. Niche 
on the "Origin, History, and Utilization of Bowlder Bocks;'' "Vej 
table Culture and Market-gardening;" "Bestoration of Forests," ( 
pages;) "Tree-Planting in Massachusetts," (33 pages;) '^ Devon GattU 
reports by Professor Goessmann on the ^'Beclaimed Salt-marshes 
Plymouth County," and on " Fertilizers," the latter occapying 50 pagi 
" Mental Faculties of Domestic Animals;" ^* Origin and growth of aai 
ciated effort in Massachusetts for promoting agricultnral indastriefl 
"Belations of Science to Agriculture;" "The Texas Cattle-DiseaN 
and "Chemical Corn-Growing." 

MIOHIGAN. 

Beports of the Michigan State Board for the years 1873 and 1874 wc 
issued in one volume. One of the interesting features is a series 
articles, by Mr. Henry S. Clubb, on the frui^belt of Michigan ; anothc 
a detailed account of the experiments in feeding and &tteuing hogs,! 
Mr. J\l. Miles, sn])erinteudent of the college fiirm. These articles aie 
the report for 1873. 

Mr. Clubb begins with a description of the pioneer peach-region of tl 
State, it is lociited sixty-one miles northeast of Chicago, on the Sai 
Joseph Biver. The village of Saint Joseph is built on the soath Ride 
the stream, on a Une eminence, and extends a mile or more along tl 
lake sliore. On the north side the Paw-Paw Biver enters the Sai 
Joseph, immediately oppotfiite Saint Joseph village. On the east bai 
of rhe Paw-Paw the village of Benton Harbor is located. The harfa 
of Saint Joseph is one of the naturally good harbors of Lake Michiga 
Owing to the large increase of business in Benton Ilarbor, a sepan 
custom-house wiia established there in I87I. In the tabular stateme 
given below it will be seen that the shipments of fruits are greater 
Brnton than at Saint Joseph. This is owing to the wide extent of la 
devoted to fruit-culture on the north and east sides of the Saint Josei 
which for several miles runs parallel with Lake Miohigan, leaving Sa 
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1 on a comparatively Darrow belt. Tbis fraitregioo corera an area 
at foarteeD by eighteen miles in extent, aod iB occapied by the 
iownsbips named in tbe followlug table of statistics for 1873 : 





Acnta Id— 






HmnberoU- 






uhlp*. 


1 


t 

i 


i 


i 

1 


i 
I 


i 


i 


1 


1 

i 


i 


j 


1 




1,17a 


i 


i 


i 


3S.1S1 

Cssi 


*,(IM 
H8 


ii 

i«g,Da7 
!fl,cee 


10,»35 
Lflou 


Is 

Sd.3U7 

ao,flffl 

B.SM 


55* 
S.PM 


231 
MM 


^, 


IB" 


»" 










■»ph 


US 
















JplMl 


exk 




Ltia,C3<l 


19. 3M 


SH^ST 




iii,6ja 


7.503 


13. OM 















Clabb says tbat the first peach-tree planted in this region was 
I from seed by Mr. Burnett, who located in this section about a 
ry ago. Mr. B. 0. Hoyt, who settled here iu 1829, fonnd the tree, 
, continued to bear &nit until 1830. Mr. Hoyt was tbe first to raise 

a which fonnd their way into the Chicago market in 1839. They 
oongbt by a cook of a steamer, packed in barruls, and taken to 
go as a speculation. In 1834, long before Saint Joseph commenced 
iach business, Mr. Brodiss, who lived sis miles iiova fiilee, on the 

Joseph River, brought peaches down tbe river on a canoe, and 
:hem in tbe village of Saint Joseph. The^ were all sellings. 
1 1834 a family named Abbee planted some improved varieties of 

s and apples, which were obtained from Rochester, K, Y. These 
v^ere afterward transplanted from tbe village to Royalton township, 
rait was sold from them in Saint Joseph in 1837, In 1840, Oapt. 
i8 Bonghton commenced the business of transporting peaches in 
la a^d diy-goods boxes on his vessel to Ohiuago, where he sold them 
irmons protits, sometimes realizing $4o per barrel. Tbis high price 
ally drew atteutiou to the business and led to tbe settlement of the 
ry, especially iu tbe vicinity of Saint Joseph and Benton Harbor, 
ing iu the above statistics in about thirty years. This extension 
ach-growing has been gradual. Mr. George Parmalee planted his 
rd in 184S. He subsequently enlarged it to ninety acres. Captain 
bton planted 130 budded peach-trees in 1849. In 1850 his ship- 
) were 10,000 baskets. TheCiuciunati peach -orchard, of sixty acres, 
planted in 1357. It is now owned by Messrs. Perkins & Sheldon, 
licago. Notwithstanding the destroction of sonie of its trees to 
:rit the spread of the yellows, there were 40,U0U baskets of peaches 
<ed from this orchard during the season of 1874. No less than 
baskets have been shipped from tbis orchard on a single day. Tbe 
,ge net price obtained was 40 cents a basket. 
9 following is his estimate of this I'ruit-region : 

lnj wli'ilo. I regard the Saiut Josoi'li fiiiit-reBiou, wbich iudndos Beuton Harbor 
I tlie io\siia imuiud above, as a must comiileCH dvnioastratiuu of the snccesit of 
ultuTu ill .Mivbigua. It \s claimed tbat a total JUilorB uf Ibo fraic crop \i:m Dot 
cd, oxnopt after tbo eitremoly cold weather of 18C4, oud iiiLliongh tbo poacU crop 
at alvr»;i grow bo ibnudaoUf •■ it bu tbe waMn of 1874, takiug one rmoo 
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with another it is nH sure as almost any fimit crop is anywhere, cither in Europe ( 
America, while the grapo crop is as Buro as corn and potatoes, with tho variety moit' 
cultivated, the Concord. TJio soil in Iho limits mentioned is so varied as to render 
diillcult to describe, for on Iho same farm will l>o fnnnd saiul, sandy loam, rich blai 
soil, loam arid clay, each hcing adapted for ^larticnhir kinds of fruit and vegetable 
rendorin;; tho fniit-fprnuT ca])rJ)lo nf prodncmg fruit for market, coramencingTiis ha 
vest witli Ktrav,'lierii"M tho lirst week in Juno, and continuing with rosphtTries, ct 
rants, ^ooscborric:), chcrrieK, summer apples, early peaches, late peaches, grapes, fs 
and winter nppjrs, until tho frosts aiul storms of December ronuor shipment bylal 
dan;T(Tons. 

Twenty !iiiK\s ijorth of Saint Joseph is South Haven, another gie 
frnit center. T»lacl: IJiver enters the lake here, Ibrmiup at the monl 
quite a ijood-sized hr.rbor for steamers and lalie-shoro traders. Fro 
Bentou Harbor to within three or four miles of this harbor the shore 
lined with sand-hills, mostly covered on the east side with forests, n 
much settled, but presenting many good sites for fruit-growing. Tl 
hills terminal in a fine level bluff of clay subsoil and sandy and gravtfi 
loam, interspersed with clay and rich black vegetable mold, averagiii 
perhaps, 40 feet above tho lake. In this region are some fine fro; 
farms, among them that of Mr. A. S. Dyckman, president of the Stfl 
Pomological Society. It consists ol: 05 acres, within and adjoining Soa 
Haven. In 1S73, when peaches were a very short crop along the lal 
shore, Mr. Dyckman had an excellent yield, for which he obtained go 
prices, aggrej^atiug over 810,000 net profits. 

Twenty miles north of South Haven are Kalamazoo Eiver and Lal 
This is a much newer, but still a very prolific^ fruit-region. The Eai 
mazoo Lak(>, which is only an enlargement of the river, constitates f 
harbor. The villages of Saugatuck, on the north, and Douglas, on t 
south, are shipping-places for tlie products of the circumjacent regie 
In this neighborhood Mr. Terattet realized, in 1872, $1,700 net pw 
from the peaches on six acres. 

Eight miles north of tho mouth of the Kalamazoo is Black Lake En 
bor. It is accessible for good-sized vessels during tlie season of na 
gation. Inside is a beautiful lake about six miles long and from hal 
mile to a mih; in width. Around this lake are numerous orchards a 
vineyards, and at its head is the city of Holland, the commercial metre 
olis of the Holland colony. Spread over the territory covert by t 
surrounding towns and villages are hundreds of farms, mostly small, l 
thoroughly cultivated, and almost every farm has its orchard and vii 
yard, while not a few make the cultivation of peaches and grapes t 
principal feature. 

Still farther north, opposite Milwaukee, Wis., is Grand Haven H) 
bor, near the mouth of Grand Kiver, a fine stream of water, 300 ft 
across at its mouth, and widening within to 400 or 500 feet, with dep 
of water sufticient for the largest craft that float on tho lakes. T 
principal fruit-growing townships in this region are Grand Haven, Spri 
Lake, Ferrysburgh, Peach Plains, Fruitport, Midway, Eastmanvil 
Xuncia, Coopersville, Xortonvillc, Spoonville, Lament, Berlin, Ocom 
West Olive, Ilobinson, Allendale, Lake Pottawattomie, Bass Eivi 
Little Black Lake, and Pigeon Creek. There are now about 300 ftn 
farms embraced within these townships, varying firom 6 to 100 acres 
extent, furnishing tho principal sui)port to about as many families. J 
the points named are reached either by navigation or railroad, and soi 
by both. 

Another fruit center is Muskegon City, 11 miles north of Grand Havi 
It is on the south side of Muskegon Lake, near its junction with Ls 
\Iichigan. Four miles above is Black Lake, four miles long by hal 
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1 width. This is surrounded by one of the best fruit-regions ahing 
k:e-shore. Nine miles north of Muskegon is White Ls^e Harbor, 
g the season of 1873 there were shipped from this point 6,(K)0 
.8 of peaches, 200 bushels of strawberries, and 6 tons of grapes, 
section is a comparatively new fruit-producing region, yet it is 
id that the finest apples, the choicest plums, and very good peaches 
•apes can be grown here. Pentwater is located twenty -seven miles 
r north, in Oceana county. The country is comparatively new, but 
3nt experiments have been made to demonstrate that a great variety 
Its can bo produced in abundance. Pere Marquette I^ke is 12 
Qorth of Pentwater. This lake is nine miles long and from one-half 
) one mile broad. On the north side is Ludiugton, the shippiug- 
for the commerce of this section. Pears, plums, strawberries, 
, &c., do well in this region, which promises to be as prolific for 
}f the standard fruits as other parts of the fruit-belt. Manistee, 
f miles north of Ludington, is on Manistee Lake, which is four imles 
nd from one-half to one mile broad. Around it are to be found 
)ld orchards, and a large number of new ones. The writer says 
le fruit-growers in this region were more or less discouraged on 
3b question by the severe frost of 1872, but he thinks that frost 
I, the most observant an important lesson in regard to peach-grow- 
z., that the peach-tree will not bear prolonged cultivation or heavy 
:ation ; that its greatest danger is in overgrowth, leaving sappy 
iripe wood, which cannot stand the severity of an unususSly cold 
• 
irge section north of Manistee gives promise of soon becoming as 

fruit-region as the country farther south, 
v^lubb gives, near the close of his series of articles, a tabular state- 
owing the number of crates of small fruit and x)eck-baskets of 
pears, plums, summer apples, crabs, cherries, grapes, and 
x;s produced at the places named during the season of 1874. The 
[ng is a recapitulation of this table : 



Fmit-region. 



cph. 

.VCD. 

k... 

ftTen 
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J.... 

tr ... 

a ... 
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fruit. 



1,243,407 

146. 118 

200,989 
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397,000 

96,000 

30,000 

26,000 
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4(», 000 

41, 000 
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841 
SOO 
SSO 
300 
350 
150 
SO 
145 
140 
135 
160 



2,721 



concludes as follows : 

growing is the speci.alty of these lake-shore counties, and xvhile the peach is 
ing fruit of Berrieu, Van Buren, Allegan, Ottawa, and Muskegon connties, and 
u successfully in Oceana, Mason, Manistee, and in some favored spot^ in Benzie, 
w, and Grand Traverse counties, these northern counties are taking the lead of 
thern in winter apples, pears, and plnms. Grapes appear about equally sue- 
in all the counties named, where varieties suited to each locality are selected. 
« counties north of Allegan are but thinly settled, and the land capable of pro- 
theso choice fruita is probably forty times more extensive than that which is 
I for that puqioso; there is, therefore, a wide field opening for those who desire 
i;e in ih pursuit which is not only profitable in its ultimate results, but which is 
il and ennobling in all its practical details. 
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The t'xpi'iiiin'iitci in jHjr-fecdinjr, by Mr. Miles, began in 18GS, ande 
tend throiiiili ii ]M.Tio(l of four years. Ah to the object and extent 
tlies(M'XjMTiii.<*nis, Mr. Miles Kiiy.s : 

Thi- I'll ST, srrirs of |.i^'-r<M'<liii«; rxporiiiH'iits, now comijlott'cl, havo been condncroil 
iht' piiri'usi^ of asccvtaiiiirij; the vjiliie of raw corn-uioal when Iwl by itbflf. The 
clusivf uw iA raw iim'jiI iii piff-f«M<lin«; is not to b« recommended an tlio l>ost pay: 
nn* boa, u^ betn v i«mi1i.'* can uijd<»ul>HHlly bw obtained with a proper admixture w 
other iiKMls. Tin- It ailing "^'J^-t-'t in view in the tixiwrinu'iit 8 already made w;;sto< 
tain a n !i;J>h- staiHlar<l of vahie with which to cooiparo the resnlra with corn in ot] 
t'orniH Mid wlii'M niixrcl with other fDods. Tho comph'xity of the conditions invoh 
in expi-rimi-ntH with n:ix<^d foods Mcenied to require this preliminary cxi>crimeDt t 
a sini^U^ ar:icl.> of sonw htandard food uh a startiiif^-point. 

rorty-two |»i:.> of ililVirenr kinds havo been under experiment, and the j^rossamoT 
of r:iw'eom-n>«al louMinied ha» been over 10 tons. The greatest care has been tat 
to Becure aeciiraey in r very thing rehiting to the experiments, and every iirecanti 
liaKbfcn take:i toi-limiiiateVlements of error. From the close afipreenient of tbennm 
oua expcriiiirntH Liiibru:-t':l in this series, it is believed tbftt the results on the whi 
may he a-.<'fpt 'd as a])j)roxiinately correct. 

Ill Biiinniiit^ up t!;o result s of tho entire series, it would be desirable to make aeo 
parisoii as to tlin ir'alive merits of the diflerent breeds under experiment, were it i 
for the fart tliaf. the c<m< lit. ions are ho varied as to age as to prevent any gronping 
bretuls that woiihi bo satislaetory. Tho experiments all show that the age and ri] 
nesH ((lo<;ri'i> of latTi<*ss) at' the animals have an important influence on the amoiut 
food coiisTiincd in pi-'iportion to weight, n::d on the return received for feed cODsami 
The yo;iu}r(r animals eat more in projiortion to their live weig[ht, and they likew 
re<]niro U^^s t'ood to niaise n ^iven incn^uHo in live weight. As animals ripen they ci 
snme less looi! in pj-o]>ortion to live wi'i;viit, and they likewise require a larger amoo 
of feetl to T:)ak(! a ^i>'i>!t increase) in live weight. It is possible that the size of 1 
animals may h** v" :ni inihifnce on consumption In proportion to weight, and upon 1 
amount of iooil n'fp]!i-<Ml to prodiice a «riven incr»:ise; but this is a difficult mat 
to (leicrniino by experiment, and the data for its discussion have not as yet bi 
obtaiiu'il. 

1'J^.e iiic'onvclness of the pr(*valeut o])inion, that the animals that consume I 
pnuillest amount of food aro the most proiltable, is conclusively shown in theresnlti 
tlu^se experiments. It will bo safe to say that the animal capable of eating the m 
is the most protitable, i>rovi(Ied t he di;;eHtivo organs are capable of aasimilating a lai 
amoiiiit of food i:iid (oaverting it into animal products, lu such casus tJie proporti 
of fboil r<M[uin'(l to Hupply tin* wasto of tissues and keep the animal machineij 
workin;; or '. r is h -s than v.-hi*n the amonnt consumed is but little. It is only, in ft 
from the ex«i'SH rf Drxl over what is required for repair of the tlssnes that a profit 
animal pnMlnrts can l>e obtained. 

For the [uirpose «>f bbowiug the influence of age and ripeness upon the amonnt 
feed consnm«-<l and upjii the return obtained for it, tho results of the entire seriei 
experiments have bi'eii tabulated in periods of four weeks, and in gronps of ag««(r 
six months and under six months, together with the general average of all agn 
each period. In the table which follows, {ten 9 of 1870 and pens 14 and 16raU 
have been entirely omitted, for the reason that the irregular progress of these anin 
indicated an abnormal condition of tho tligestive organs that rendered their record 
no value. Tlio wei;«hrH are all given in pounds and decimals of a pound. 
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iuimmurtf of rt9ult$ of pig-feeding erperimenta of ltt68, 1869, 1870, and 1871. 




>f four wet'ka each. 


1 
Agea of fToaps. 




Is 

li 


i 


TTnder 9ix monthn. (omittiDif fint we*k) 


3152 
17.74 


3.M 




Over six mouthA 


3.91 




Awnif* vf all Agta 






9a45 


3.93 




Under aii montlii 






28.00 
19.07 


3.81 




Over uz months 


4.08 




A.T^nM^vf %W MMttt .............................. 






90.57 


4.00 




Under six months 






23.22 
17.23 


4.55 




Orer aix montha 


4.64 




Awmcvo'^n Afftt. 






1&90 


4.61 




Under fix months 




1 


21.27 
15.19 


St 71 




O^w six months. 


6.50 




Avsrscs •f sti sees. 






15^94 


6.43 




Undsr six mont^f. (<"fiittf w first wee¥) ............... 




of 1st. Sd, and 3d p«- 


26.54 
17.83 


4.08 




Over six months..... 


4.98 




A^^mg^ sf sll ft£es........ 






19.87 


4L19 









le table stands, it wiU be seen tbat tbe digestlTe organs did not fdlly adapt them- 
to the work reqnired of them until the second period, when the best results were 
sd. It was audoabtedly a mistake to pat sacn yoang animals at once on a full 
raw meal. They should ha^e been fed smaller amounts for several days before 
ncing the experiment, to give their digestiye organs a chance to adapt them- 
to the new situation. Another singular tact was obtained In tabulating the first 
of feeding of the animals over six months old. If the first week of feeding is 
d from their record, the results for the second, third, and fourth weeks would 
liat 18.58 pounds of meal were consumed for each 100 pounds of Uve weight per 
and that 4.57 pounds of meal were required to make a pound of increase in bve 

average amount of meal consumed per week for each 100 pounds of live weight 

wn to be greater for the period of 3 weeks than for the period of 4 we^u, 

a larger amount is required to make a pound of increase. Tht> first week of the 

meut tbe digestive organs of these older animals appeared to be capable of assim- 

r all the meal consumed, while at a later period they showed that they had been 

sked, so that with an increased consumption of food (showing no impairment of 

alth toafiect the pppetite) they were unable to assimilate and lay up in increase 

;e a proportion of their food as they did during the first week. *The fourth pe- 

not included in the general average given at the bottom of the table, for the 

that in aU uf the experiments the last p«'riod of feeding shows a rapid decrease 

amount of food consumed, and a corresponding increase in the amount of meal 

ed to prodnce a pound of increase in live weight. As the averages during the 

s of profitable feeding were thought to be of the greatest value, they were tnere- 

iberted in the table. 

e incorporatiou into the Michigan State Agricultarol Society of the 
lern Michigan Agricultural and Mechanical Society was efTected at 
iug on the 6th day of February, 1873. Mr. George W. Griggs, of 
d liapids, was elected president. In his inaugural address he 



Late society should have a State policy, and one embracing the whole State and 
interest of that State. Michigan has a diversified industry, and all her industries 
I be encouraged. Her mines and lumber cover a large portion of territory. Her 
products now rank third among the States. Her stock interests are of growing 
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importur.ce. Aa a fmit State Bhe is attracting attention from all directions. I 
cereals and graKses and dairy products are of great value. These all demand the f 
toring care of a State society. Each Rhould have a place, and bo given the conside 
tion 'W'hicb is Its duo. Lot the people of Michigan understand this to be the poL 
of the Kojrioty, and Ice them prepare to receive our State fairs. I do not believe it to 
a sound iiuaitcinl policy for this society to own a rod of ground or a stick of timli 
Let the Icfial organizations own and prepare the ueceesary grounds and buildings. ] 
Laiming, Jackson, Detroit, Kalamazoo, East Saginaw, Adrian, and Grand Rapids o' 
sufiieiout grounds and buildings t<i accommodate a Stat« fair. The State Agricoltn 
Society ought not to bo obliged to expend one cent for such grounds and bnildin 
With tsnch accommodations these places will always be sure, with wise manageme 
to Kccure goud coTiiUy exhihitionH ; and with such accommodations ready for it, 1 
State socirty should move from plar^ to ])laGe, dispensing its benelits &1]'^ around 1 
State. This ))i>licy, a few years ago, might not have been convenient or imssible. 1 
extension of our railroad system now makes it possible. Lansing to-day is a railn 
center. So are Jackson, East Saginaw, Graiid Rapids, Kalamazoo, and Adrian. Deti 
is acknowledged to bo the commercial emporium of the Stat'e, and for one I deliglit 
commoTid her great progress in population and wealth. To hold a State fair it isn 
ossary to have railroad facilities for the transportation of passengers and stock, hot 
for the accommodation of visitors, and a iH'ojde who will strive to ]irovide necessi 
accommodations v,t reasonable prices. These guaranteed, I believe it the best pd 
to hold the fairs of the State society in diiiereut localities of the State — north, wd 
central, east, and west. 

The Stato fair for 1873, held at Grand Bapids, was reported assucce 
ful in every respect. The net earnings for the year aggregated $14,51 

Report for 1874. — This report contains addresses and original pap< 
of vital interest to the farmers and fruit-growers of Michigan. 

The Board at its annual meeting. September 17, 1874, elected thei 
lowing executive otiicers : E. 0. Humphrey, president ; F. G. Kimbs 
secretary; A. J. Dean, treasurer. 

All address by Prof. 11. C. Kedzie before the house of represen 
tives, on " The application of chemistry to practical agriculture and 1 
laws of health,^ is published in this report. He thus describes the < 
ties of an agricultural chemist : 

One duty often assigned to the agricultural chemist by those who know little eit 
of chemistry or agricultare is to '^ analyze tho soil," as if the chemical analysis of 
soil would determine every question of its agricultural capabiUties, the kind, amon 
and quality of the crops it would raise. In the early history of the soience, aoalj 
of certain Larren soils revealed the cause of the barrenness in the sulphate of iron pi 
ent. When this was removed or decomposed by lime, the soil was fhiitfuL Ai 
instances of this kind gave great hopes of benefit from soil-analysis. But such inataa 
of barrenui'ss from purely chemical causes are rare and exceptional. * * • Bnl 
is often found that the most careful chemical analysis will not diatingaish betwi 
a fertile and a ban-en soil. One reason is that the barrenness may be due to phyu 
causf»s, f. g.f want of drainage. Chemical analysis can only determine the ohemi 
conditionri of the soil, nnd will not alwavs reveal physical evils. Agricultural ohemJ 
now regard the analysis of the soil as of only secondary importance. 

One duty of tbe chemist is to ex))lain the facts which are already known in ^ 
culture. i\v knowing tlie roasou why we do a thing we may discover better wayi 
doing it, or tlt.it some oilier and easier process may accomplish the same leaulti ^ 
thus sifr< (iiir iirucesses i\ui\ eliminate need less elements or introduce better ones. 

But there is anothcT benelit of knowing the reason of our actions. When the mi 
compreheFuls and wurcbes thn wonderful chemical processes which are always goiog 
in earth, in air, uud in tho growing crop, the bo<ly forgets half the weariness of ft 
Nothing is so wenristimo as work without thought. It is mere drudgery, and ev 
man, and rspecialiy every boy, hates it. Let the boy know that in handling thel 
holding iht> plow, in harrowing and cultivating, he is providing the oonditions of w 
derfiil cluMiiii^al changes. l^)t him und(M. stand tiiose changes, the chemistry of pla 
growrii, of ripening of grains and fruits, why the I itter and austere apple of July 
coiiiei! the p;oU!(Mi pippin of September. Le,t hucIi thoughts till his brain, aiul the wei 
ncrt.i ol' i\n\ body bi foi'g»>tt»;n. Gloritjod and loving iiarure walks by his side in 
iields of luil, unioidin;; hor wonderful niytsttries, aTsd loneliness and discontent havel 

Ag:;iu lu; u, anal^'st'S oL' iiiaiiure«: 

The rhi.iiiisi ji>.ay bciieiit tho lanrcr l»y n'.aliiiig analyses of manures and determir 
heir naLure una value. Artiiicial inainircs aie being largely introduced into 
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ontrv. and farmers may want to know whether it will pay to bay and use them. Tho 

leflleia Soientific School of Connecticut has done the feumers of the East good service 

r anikljziiig these manures — the superphosphates, guanos, &c. — showing their compo- 

and real cash value. The same kind of work must be done in this State, if farm- 

B » to reoolve the assistance which they have a right to demand. • • • • 

'. ohemist may aid the farmer by showing the value of manural matters within 

.lAohy enabling him to secure at home what is now imported at such great expense 

ibxoad. 

Of a recent important discovery in agricnltnral chemistry he says: 

Thiee years ago, Deherain, of France, made the important discoveiy that when vege- 

^ matter undergoes decomposition in presence oi some alkaline substance, it com- 

■ -with free nitrogen and retains it in a fixed form. This has been confirmed at the 

Id Scientific School, and science will yet point out the means by which the fanner 

ke at home all the combined nitrogen he wants. This discovery will be wortili 

«uan the discovery of a thousand guano-beds in the far-off Pacific. 

Prof. A. J. Cooky of the State agricnltnral college^ contribntes an 

nnstoated paper on insects injnrions to the farm, garden, and orchard. 

Tn an essay on the breeding and improvement of horses, Mr. 6. W. 

man speaks of the importance and profits of rearing better horses, 

LoUows : 

^ , caU our common stock of horses ^orth on the average $150 each. Compare 
.* E^ the price Mr. Bonner paid for Dexter, $34,750, and you have a surplus of 
JO in favor of fine breeding. This is no stretch of imagination. Tho line is cor- 
r f drawn, even if it should overtax credulity. Neither is this an isolated case, nor 
i4««n at its full extreme. There have been sales made since Mr. Bonner purchased 
Hkt where jmrties have paid $50,000. Time would foil mo in going over the list of 
^.jming into thousands. While on this head, it might be the proper place to 
lOn some of the breeds of these famous equines and the fabulous prices paid to 
of these noble sires. First on the calendar is Mr. Bysdeck's Hamiltonian, and the 
- of Dexter. This horse has been standing in Orange County the past season for 
a mare, $250 required to be paid down : while many of his descendants are stand- 
in other places and States for $200 and $300 per mare. I shall not have time to 
t your attention to all the notables in the horse flEunily. Their names are being 
ded down to us on pages of history. I wiU pass over the history of the American 
.««««jMA and the Old Messenger — ^rival horses in their day — ^whose very names are almost 
U. d to aU horse-connoisseurs. Next I wiU mention the Old HiU Black Hawk and 
i^> t . Henry Clay ; few of the latter-day horses have left a moro numerous or 
M ^ >e e of colts. The old Green Mountain Morgan, the Bulrush Morgan, the 
^w Chief, and Kimball Jackson head the list among the prominent horses, 

nd MMmvK Miueatned to us a legacy we ought to cherish and to regenerate. Had we 
Mt been < net in obeying the organic laws of horse-physiology, we should not have 
kllowed tLw «ace to become so degenerated. There is no truer saying than like begets 
•je. Had we, as a nation, been as mindful in propagating our brute creation as we have 
u selecting and propagating our vegetables, we should have none of those walking 
tictioDaries of all the diseases that horse-flesh is heir to, in one volume, badly bound. 

Mr. O. F. Miller, in a paper on ponltry-raising, contributes some val- 
aable suggestions. After alluding to the small cost of raising and fat- 
tening cbickens, he gives directions for their proper care, the kind of food 
they shonld have, and the most profitable varieties to raise. He says 
that a poultry-house should be located on gravel or dry sandy loam. 
Stagnant water should be avoided. It shonld be built facing the south, 
if possible, and if on a side-hill sloping to the south, all the better. It 
should be made warm and dry, and so constructed that it can be easily 
cleaned out, which should be done quite often. Fowls should be per- 
mitted, to range at liberty a greater portion of the time. Their nests 
should be constructed so as to admit of easy access, and should be kept 
comparatively dark, and so made that they can enter them unperceived 
and lay without fear of being disturbed. They should not be confined 
to one variety of food the whole winter. The food should be changed 
every few days, or two kinds of food a day is still better j say a feecUng 
of com in the morning and a feeding of oats or barley in the evening^ 

26 A 
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with DOW and then a meal of some sort of cooked food. Hiey dioal 
have, once or twice a week, some meat and some kind of vegetabh 
There Bhonld always be some dry ashes near the ponltry-honse for the 
to wallow in, as it is good to keep them free from vermin. There shoal 
bo a box of lime or old mortar, and one of dry gravel, where the hei 
can get at it, especially in the winter season. Fowls over fat or lee 
seldom lay. Food that will keep them in the best working trim, as 
said of the horse, is the best, and they should be fed regularly. Tl 
variety of fowls that are the most profitable to be kept is a matter 
some imi>ortance. If near large markets, where eggs could bo 8hipp< 
without making the freight so high, then perhaps those that prodooi 
the greatest number of eggs during the year would be the best varie 
to keep. In most of our large cities the price of eggs is seldom, if eve 
below 25 cents per dozen, and often as high as 40 cents, while the pri 
paid to the producer is seldom more than one-half that amount. Thei 
fore, that variety should be selected that will produce the greatest nai 
ber of eggs during the season of the year that they bring the highc 
price, and, at the same time, are of the most value for their meat. It 
generally conceded that for winter laying, and for meat for the tab) 
the light Brahma takes the preference. Mr. Miller gives the foUowii 
illustrations of profit in raising x>oultry : 

Mr. Nelson Eitter, of Syraoase, N. Y., in the first three months of 1869 reoeived «( 
from fifty-six hens, as follows: In January, 666; Febmary, 891; March, 964; wi 
fourteen of the hens sitting from abont the middle of the month. Hie eggs wen m 
for $66.98 ; the expense of keeping was $26.13 ; the profit on egx^ for tuee moni 
was $40.85. The hens were a cross of Brahmas. L. P. Trimble, ofNewark, N. J., b 
for sb: months ending July 1, 1870, an average of eighteen hens and two ooob. Tli 
produced 1,290 eggs, which, at market value, were worth $40.49. There were a 
thirty-two March chickens, worth July 1, $8, making the value of the produot $4&' 
The cost of feed was $19.45 ; net profit for six montl^, $29.04, or $1.45 per fowL 

Among the other contents are full reports of all departments of t 
State Agricultural College, and two addresses by its president. T. 
Abbott ; one before the students, on manual labor, and an extended oi 
before the house of representatives, on agricultural education. 

Fomological. — ^The fourth annual report of the State Pomological E 
ciety, for the year 1874, constitutes a volume of upward of 500 pagi 
Eeports of the parent association and its auxiliaries give a most enooi 
aging view of the progress of pomology in this comparatively yooi 
commonwealth. 

The president, George Parmelee, in his inaugural address, Febroa 
9, 1875, says : 

Is there any reasonable objection to specialties in countries where favorable pei 
liarities fit tbcm for the most profitable production f Is there any reasonable otjeotj 
to the State of Michi<;au makiDg the most out of what nature has done for herf 
there is, it will be hard for her rarmers to see it while the money profit stands pro] 
nently before their eyoH. There is no such objection. With our unequaled water inl 
euc<)8, with our location in the midst of the populous and Wealthy Northern Stal 
and with protitablo markets open to us on all sides, we shall drift more and mordii 
fruit production. Our fruit interest has already advanced to considezable propoctifl 
Starting from the old Dousman apple-orchard en Mackinaw Island, and the olaFKi 
apple and ])ear troes on Detroit Kiver, all seedlings, we have gone to net mnlti 
many millious. Within the memory of some of us here our present great intecwt 1 
grown from nothing. We have passed the day of wild speculation in frnit-lAndi, 
" belt " proving to be too wide a matter for speculation, as from center to oiroamj 
ence various valuable fruits can be grown profitably. Our constantly increaaing i 
cheapening transportation facilities are opening to us a great number of flpod mark 
')ur best-keeping apples can go to Europe in good condition, and to Loniuaoa orTe: 
'fhile the nearer eastern and western markets are ever reaidy to take the bulk of 
rop. Our peaches, pears, sweet cherries, and grai>es do not have to go far for g 
m^i'kets. And the iu'Teas'ng demand wiU admit of a very great increaM of prodnet 
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* * Surely no State east of the Rocky Mountains has such an extended area 

fldtad to the prodnotion of first-class apples, and with onr nearness to non-producing 

>n8 giving us the best of markets, and with our adaptation to the production of 

rather staple fraits of the temperate clime, we are not behind. We are surely 

~ ^ beyond the acyoining States. 



A catalogae of <^ popular and valuable varieties of fruits, compiled 
)n l the b^t authorities" — having respect to the climate of Michigan — 
ven. 
A^ the February meeting held at Lansing, Mr. Emmons Buell read a 
t essay on fruit-growing. He advises top-graft winter varieties on 
irthem Spy trees two to three years old. He regards the Eed C3an- 
Eky in tree and fruit, as approaching more nearly all the requisite qual 
1 desired in a winter apple of any on the Michigan list. He says : 

The tree is hardy, a fair grower, and in style of top all that can be desired. In fruit 
it ia a good bearer, a good handler, and keeps well ; m quality^ unexceptionable, while 
its bright red color makes it very attractive, as the high price it brings in market fully 
attests. But if you must add the Baldwin, Wa^ener, King, &c., do not fail to put 
them on Spy stocks. Give the cround good cultivation in the early part of the sea- 
son, and wash the trees with soft soap about the 1st of June for a number of years. 

As to profits in Michigan, Mr. Buell says : 

An orchard will contain about 50 trees to an acre. I think they may be safely esti- 
mated to produce one barrel per tree for a great number of years, or while in good con- 
dition. This would give 50 barrels per acre for each year, and at $2 per barrel would 
be $100 per acre. I think a good orchard, with care, and composed of the be^ varie- 
ties, will exceed^ rather than fall short, of those estimates. ^ 

Mr. William L. Webber, in an essay on *'The destiny of Northern 
Michigan ," says : 

An erroneous idea is entertained by many concerning the character of the soil on 
whieh the pine is found. In most cases the pine ^rows intermixed with hard wood, or 
in clumps surrounded by beech and maple, sometimes found in belts interspersed with 
other timber; but even where pine is almost the only timber upon the ground, it has 
been found that the soil is capable of producing excellent returns to the agriculturist. 
It is true the pine stumps are an incumbrance and somewhat difficult of removal, but 
time and labor will remove them ; and as the soil is capable of producing good crops, 
the time will come when as good returns will be had from land once covered with heavy 
pine as from the average lauds covered with hard wood. 

Of the extent of these lands and of the advantages likely to accrue 
to the people of the State from the unlimited amount of lumber they 
will yield, Mr. Webber says : 

In considering the future of the agricultural interests of the northern half of this 
peninsula, the fact that a largo portion of it is covered with viJnable timber is not to 
be lost sight of. Of pine alone there is probably sufficient to make 50,000,000,000 leet 
of lumber. The wealth of the State will be promoted by handling this immense quan- 
tity only so fast as the timber may be required at remunerative rates, and erecting and 
operating such manufactories as will fit it for the consumer's use before transportation, 
lo that Michigan may receive the full benefit of its native wealth ; and that policy 
irhich should cut this timber and force it upon the market faster than demanded, or 
which should send it in a coarse and unfinished condition into other States for the finer 
manipulations, would be an unwise one. Properly treated, the lumbering ioterest and 
the agricultural interest should go hand in hand and support each other. A home mar- 
ket is always more valuable to the agriculturist than a foreign one, aud the lumbering 
vrhich goes on in the immediate vicinity will not only fnr^ish a market, for the surplus 
nroducts of the farmer, but also employment for himself and his teams when their 

Tices may not be required upon the farm, and at remunerative prices. Growing, as 
pine does, in belts and groups intermingled with hard timber, probably two-thirds 

Jie space may be reclaimed for agricultural purposes without material injury to the 
P timber. 

In speaking of the advantages of Michigan as they relate to agri- 
culture, manufactures, and commerce, the writer says that, aside fi'om 
its long lake-coast line and from its navigable rivers, the construction 
of railn>ads has added largely to its commercial facilities. In 1854 the 
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State had 444 miles of railroad ; in 1864, 898 miles ; in 1874, 3,253 miki^ 
Ten years ago Northern Michigan had not to exceed 15 miles of nil- 
way ; it now has 590 miles. 

Daring the past decade Michigan has advanced to the front rank of 
fmit-prodacing States. Its soil and climate seem to be specially adapted 
to the greatest production of many of the more valaable varieties, ttod 
hence every year shows a largely increased interest in the cnltivationof 
such fruits as have proved most profitable. In a paper on the eflbc^of 
Lake Michigan on frait-cnltare^ Mr. Henry S; Glnbb says : 

The spring season finds Lake Michigan a mass of water nearly ooTeted with floating 
ice. The storms of March and the rains of April having broken np the ice in the rinn^ 
large' quantities of it finds its way to the lake, where it is driyen iiither and thiUier at 
the mercy of the winds and waves. Sometimes there are drifts and goiges of thisioi 
on the west side, but more frequently it hngs the east shore, and is so extenslTe thit 
the blue, open water beyond is scarcely distinguishable from a dark (dond on the hoi^ 
zon, as one stands on the east shore. None but the most daring navigators, with the 
stoutest-built propeUers, will venture through this terribly seething mass, llilwsokee 
and Grand Haven are^ at present, the only harbors kept open throu^noat the ice sesaos. 
The shore is usually protected by a pile of ice from 20 to 50 feet in height^ thxown up 
during the winter by the action of the waves. 

The effect of this floating ice, and the ice and snow piled on the shore, is to rstard fha 
season. The prevailing winds becin from the west, south west, and northwest; tiw 
east shore is kept backward by the cool breezes, which permeate the fhnit-trees aod 
prevent that early expansion of the peach-buds, so much deplored on the west sidasf 
the lalWi and which renders the destruction of peach prospects so common every apriiif 
in the western and Southern States. Not until summer weather is fidrly estaUnhM 
and danger of late frosts over, does the water of Lake Michigan become warm so as to 
melt the ice, and the sun dissolve the ice-wall so as to allow the breeae whioh paMi 
over the lake to permit the expansion of the fruit-buds on the peach-trees oi the eaatan 
shore. 

As the season advances the wator of the lake, whioh has hitherto been so mnoh ooohr 
than the atmosphere received from the south and west, gradually warms under the ia* 
fluence of the sun's rays and the land breezes. It; is mnoh less changeable in its taah 

Eerature than the land breezes. It warms slowly, but when warmed it retdnatha 
eat proportionately with its depth and volume. The effect of this warm oonditiioii of 
the lake water is to prevent sudden changes on the Ice shore. Regularly as the tidM 
of the ocean, the summer breezes traverse the land and wator along the lake shorai b 
the forenoon the breeze is usually toward the lake, and in the afternoon a lake braaai 
comes over the land, modifying the temperature and making the hottest djos of July 
and August pleasant and agreeable, healthful alike to animal and vegetablelifa. Tim 
is the true system of ventiuition, of atmospheric drainage, and, where the sloping UUf 
sides are favorably formed, almost certain is the exemption fh>m summer fhMrts. 

As summer proceeds with its work of perfecting fruit, the lake has not only a pio- 
tecting but a fertilizing influence. The mtonse heat of the sun is exerted on a IttCp 
expanse of water, and the atmosphere is laden with the moisture drawn up during toa 
day, and in the dryest season dew comes to the aid of exhausted nature, and, whsranc 
cultivation of tho soil is properly attended to, the cooled earth condenses the nuriston 
and absorbs it, producing tho best possible condition for arowth. In oidm, snmnNK 
weather, this condition is probably best secured along the luce-shore, as durins stra^ 
winds the moist air is apt to bo carried farther inland before the earth, oooled bv oolti- 
vation, can condense and absorb the moisture, and immediate proximity to the hjkf 
during strong summer winds may be no great advantage ; but as summer is tho pvtioi 
of calm and the winds are seldom strong or violent, the moist lake air is «n important 
element of fertilization. It is a fact, well esteblished in my obserratiou of Otlowa 
County, that land within six to ten miles of the lake is leas liable to saffat du^ag a 
long period of dry weather than land farther east. 

Mr. Olabb states that the gradual flow of water from the aonthera 
extremity or head of Lake Michigan to its northern exit at the Straits 
of Mackiuac, has the effect of reversing the nsaal experience in north- 
ern latitudes. Instead of cold and frost setting in earlier in Korthem 
^bau in Soathern Michigan, the very opposite is experienced, and sev- 
eral weeks after peach-trees have been denuded of their foliage at Saint 
^-^seph and other regions south ^ they are in full leaf at Korthport,i& 
«««^1atisi.^ cnunty, and other places around Grand Traverse Bay. Ihs 
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Laence of the lake stream seems to be as well marked here as is that 

I the Oalf Stream in EDgland and other portions of Northern Earope, 

) the temperate season is prolonged, along the sea-coast, many 

r longer than in the same latitude on the western shore of the 

L cic, or even in the interior of Europe. 

in i article on plum-cnltnre, Mr. T. T. Lyon gives the following pre- 
rentive against the depredations of the corculio : 

Some three or four years since. Mr. Windoes, of Eamalazoo, accidentally discovered that 
ome of his plom-trees, which n&d been subjected to the dense smoke of burning ooal- 
Ar, were not visited by the curculio, while those adjacent, and not so treated, lost their 

D as usual. Taking the cue from this fact, ho for some three years in succession 
ted the process, adding a little sulphur to the coal-tar and bumlne the mixture 

^ iron vessel under the trees. By the o/fer of the material gratis, a neighbor watf also 
sed to make the trial upon his own trees, which resulted also in the saving of his 
«wp of plums. Three years of success with this remedy has given Mr. Windoes so 
nuch confidence in its effectiveness that he has during the past year made it public, 
md quite a number of persons made trial of it upon their last summer's crop of plums ; 
bat we reffret to say, as far as we have yet learned, with but indifferent success. As 
there can do no doubt of the actual and repeated success of Mr. Windoes^ we can only 
UAount for these failures upon the supposition that a different quality oi coal-tar was 

d, or, otherwise, that there may have been a lack of thoroughness in the application 

ihe remedy. 

As to the profitableness of plum-cnltnre, Mr. Lyon states that a plan- 
of considerable extent will fully warrant the making of thorough 
)ments for the care and management of the same, as well as the 
»viumg of all requisite facilities for the warfare upon the curculio in 
I efficient manner ; while in such cases the actual expenditure 
se purposes will be found to be very small when compared with 
^ uo of even a very moderate crop. With a plantation of one hun- 
m vrees in bearing, two men would apply the jarring process (or that 
Bansom trap jointly) to the wtiole in about one and a half hours ; 
L 11 this were required to be repeated three times a day, the whole 
require but the equivalent of one man's time. This mig]it be 
red for a period of six weeks at most, although during very windy 
] ny weather no application would be needed. The cost of apparatus 
tu which to prosecute the warfare against the curculio need not exceed 
.0 or $12, to which must be added the hire of a trusty man or boy for 
D above time. These two items will constitute nearly or quit-e the en- 
tire cost of management for the season in excess of that required for a 
Lar orchard of apples. As to the relative values of the product's of 
n 1 when grown, we leave to those interested to estimate for them- 
iveSy only remarking that, so far as we have been conversant with the 
n Its in such cases, those derived from the culture of the plum, even 
ta curculio warfare against them, have been highly satisfactory. 
In planting an orchard of plum-trees, Mr. Lyon sayR that 16} feet in 
> rows each way is a very good average distance, although in exten- 
e plantations it may be found desirable, for the convenience of 
hering the fruit and to facilitate the reaching of all parts of the 
i/iantation with a team and conveyance, especially while the trees are 
laden with fruit, to leave after every fourth or sixth row an increased 
width of x)erhaps 20 or 25 feet, as well as one or more such wider spaces 
in the transverse direction. The distance of the trees apart, however, 
should be determined with more or less reference to the habits of growth 
of the varieties to be planted. 

Mr. Lyon also contributes a paper on new varieties of fruits, in which 
the leading characteristics of the following-named varieties are given : 
Apples: Shiawasse Beauty, Mann, Grattan, and Somerset. Siberian 
Crabs : Brier's Sweet, Byei^s Beauty, Marengo, Lady Elgin, and Sylvan 
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Sweet. CJierries: Lieb. Orapes: lona, Oroton, Eamelan, IsabeU 
Martha, Walter, Kalamazoo, Seuasqua, Worden, Champion, and To 
man's tSeeilliuf^, liogers Hybrids, Arnold Hybrids, Wylie Hybrid 
Eicketts Hybrids, Campbell's Seedlings, Lady, and Ithaca. Peaehei 
Foster, Mountain Eose, Atlanta, Richmond, Solway, Soathwick's Lat 
Elver's Peaches, (twenty varieties,) and Amsden's Jane. Pears : Dana 
Honey, Clap])'s Favorite, Edmonds, Moant Vernon, and Soavenir t 
Congiess. Plums: Miner, Wild Goose, Weaver, and Jodoigne Grw 
Gage. Stratcherries : America, Black Defiance, Boadinot, Boyden's S 
30, (Seth Boy den,) Charles Downing, Colonel Cheeney, Cowing's Seedlin 
Cumberland Triumph, Dr. Warder, Early Queen, French, Golden De 
anc^. Golden Perpetual, Golden Queen, Keech^s 2,200, Kentacky, Ei 
sena, Kohocken, Kramer, Late Prolific, Lennig's White, Matilda, Monan 
of the West, New Jersey Scarlet, Romeyn's Seedling, Springidale. ( 
these, Cowing's Seedling is spoken of as bearing the largest berry in a 
tivation ; the vine is vigorous and hardy, and the fruit of fine flavor ai 
great promise. 

Mr. Frank A. Gulley contributes a brief article on the treatment ai 
value of manure. Holding that success and profits depend npon tl 
amount produced per acre above the cost price, he has been experimei 
ing for years in the endeavor to bring his lands ap to the highest prac 
cable point of fertility. He states that fifteen years ago the liveiy-stal 
men of Detroit were glad to give away their manure, and frequently hi 
to hire it removed. It now brings firom 50 cents to $1.60 per wagon-loi 
Its rapid increase in value has caused Mr. Gulley to economizei as f 
as practicable, by manufacturing his own fertilizers, and in this heh 
succeeded by the rearing of pigs and the feeding of cattle on his oi 
place. Previous to the past year he bought nearly all his own feed. I 
is now renting land for the purpose of raising feed, for which hepayii 
annual rental of from $3 to $6 per acre. He says: 

If ve can make oar sales of pork and pigs and the amount received far tiie oM 
after deducting their cost, equal the valao of feed consomed, letting the maniin b 
anco the work, we consider it a good investment. But we find we CAn do better tfa 
this by kcepiug the small-boned, fine-bred pigs. With jndicions and heavy liBedi] 
taking the value of the manure into consideration, we think we can compete witht 
western farmers in raising pork. Our pigs during the past year have returned tl|C 
over the value of feed consumed on pigs sold for pork and feeding, while nt the w 
time wo are esUiblishing a herd of thoroughbred pigs. Bnt we expleot a greater pn 
on the iucreased production of croi)8 caused by the use of this manare. 

We muke a i>ractice of buying thin steers in the fall, cither two, three, or foni ya 
old, which coHt us from ^*J0 to $50 each. These are ted until in good condition,! 
then sold at from 50 to 100 per cent, advance. Then^ are a class of formeiB whon 
cattle till they axe two, three, or four yt'urs old, merely giving them feed enon^ 
keep them alive ami make them grow, and this class of farmers is found all over 1 
State. We can buy these cattle, feed them heavily three or four months, and get nei 
as much lor feeding them that length of lime as the man who raised them did 
keeping them two ur three years. But it is not done by a slipshod way of feed! 
Our cattle are kept in warm stables and fed regularly on cut hay, straw, and ital 
mixed with pulped roots, and all the steamed corn-meal and mill-feed they wiUlM 

^Ir. Gulley says there is probably no way in which manare can 
made with less trouble, experience, and expense than in feeding cat 
during the winter. It is a practice which could be adopted with w 
cess by gardeners in any vicinity where manure is scarce and feed c 
)C bought at a reasonable price. It does not require a very gr 
fxp(*nditure tor bniUUngs and nuichinery. An old bam or shed can 
titled u]) with gates and mangers at an expense of $1 or $2 per he 
with stanchions j or, where cattle are tied with ropes, the expense wc 
jc less, but the extra iimount of work will more than balance the c 
>< iraf^s ' le Ut^'^d uj) a shed-lioor for 25 head with gates and mangi 
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It an expense of 75 cents per head for Inmber and nails, and it was all 
made portable, so that it coald be taken down and packed up dnring 
the summer. Some of his experiments, showing the profits of judicious 
manaring, are given as follows : 

On a piece of land pnt in onr hands to work last spring was a field of 21 acres, which 
the ownctTs wished to have sowed to oats and seeded to clover. The field had been 
oropped several years withoat manure. The soil was of an average fertility all over 
the neld. A crop of corn planted on it the previous year had made about an eqaal 
ffivwth in all parts, and all so poor that it was considered not worth hnsking, and was 
fed in the stalk. On the farm was a pile of mannre one year old, left from a cow-stable, 
which we were directed to pat on this field. The pile woold havemade abont 20 or ^ such 
kMids as we buy for a doUar per load. I estimated it to be worth $35. After the ground 
Ittd been plowed we spread this manure as evenly as possible over 12 acres on one side of 
the field, at an expense of $15 for handling the manure. The 12 acres manured vielded 
543 bushels, or 49 bushels to the acre ; the 9 acres unmanured yielded 180 busnela, or 
90 bushels to the acre. The manure increased the crop 29 bushels to the aore^ or 303 
boriiels on the farm, worth 50 cents per buahel, or $151 .50. The cost of proparing 
graand, socd, sowing, and reaping was the same per acre on the whole field. The cost 
of binding, drawing, and thrashing was more on tlie manured portion, but as the straw 
was twice as heavy we win let that balance the extra work. The manure and drawing 
eost 960 ; therefore, $50 expended in manure made an increase in the crop of $151.50, or 
a profit of $101.50 in one season. In addition to this, the clover made a good catch on 
the manured land, while on the rest it hardly grew tit aU. 

As to the boDcficial effects of marsh-muck, he says : 

There is something about marsh-muck that seems to have a remarkable effect on old 
land, especially on ught soil, and particularly on garden-land that has been heavily 
q to pp e d and manniea for several years. It seems to have somewhat the same effect 
Aa* ia oaused by plowing under jpreen erops. I have known good crops of onioDS 
oo SMidy 8<>il fi>r two years by a heavy i^plicatioa of muck and a light sprink- 



Hng of leached ashes. On old onion-beds the tendency of onions is to ripen too early, 
mt'ittton they get their growth, thereby deereaslttg the crop. By using muck anc a 
f ailety of ottwar nMmnres, we can raise good erope on the same lana for years insoceea- 
iioB. They will do better to change i& crop» but as it ia expensiTe fitting ground in 
pnqMC shi^ for onions, and as it is the most eertun and profitable crop that we raise, 
we mid it does not pay to change often. We have raised onions on the same ground 
§ar seven yean in succession, never having a profit of less than $175 to the acre. 

Mr. A. S. Dyckman, in an essay on pruning peach-trees, strcmgly 
^xrg/es a jndiclons thinning out of the limbs and sl^rtening in of the heads 
of the trees once a year. One of the effects of this thinning i^rocesa is 
to induce a stocky growth of wood. This thinning is done, not t^ sbert- 
eiiing the young limb^ but by catting them out entire to their juncticm 
with the parent limb, leaving each remaining shoot in the perfection of 
its natural growth. Another effect is to distribute fruit-bearing wood 
through the interior of the tree-top, where the burden can be borne with 
leas liability to break the main limbs than where the fruit is borne mostly 
on the extremities, as in case of a thick bead, which will inevitably 
smother out the interior shoots. Another effect is not only to r^uce 
the number of fruit-buds, but to materially increase their distances 
apart, thus performing an important part of annual fruit- thinning. Still 
another effect is to admit air and sunlight through the top, preventing 
mildew and rot, and imparting rich qualities and high color to the fruit. 
Where each individual shoot has its equal share of air, light, and warmth, 
it also promotes the general health and vigor of the tree, and makes the 
fruit more uniform in size, color, and quality. 

Mr. D. B. Waters, in an essay on the same subject, quotes the follow* 
ing statement of Mr. 0. Engle : 

I oommenced the shortening-in system of pruning the poach when the trees were six 
▼ears old, and by trying a few trees the first season. The result was so very satisiac- 
torv, the trees so pruned yielding nearly as much in quantity and the fruit of double 
ana sometimes treble the size, that I went over nearly the whole orchard the foDowing 
season. A few trees have been left without pruning until the present, for the sake of 
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experiment, ulthongh, after two years' experience, there was no doubt in my mind 
aboDt its beneficial eilects. The benefits accming are treble : first, an increased Ina^ 
ket value of the frnit ; second, a more handsome, vigorous, and liealthy tree ; and, 
third, a groat siiving of labor and time in thinning the frnit. We all know whattn 
unsightly object an old peach-tree becomes when left to itself. A few long, lean, skele- 
ton branches, with nearly all the foliage and fruit at the extreme ends, will oorreetir 
describe them. All this can be remedied, and handsome, round, compact heads, weU 
filled with foliage and fruit throughout secured, by the simple process of Bhortening4n. 
I usually choose mild weather iu the late fall or winter in which to perform the wocL 
Early spring is just as good a time, only our duties are more pressing then, and if pat 
off until that time is very apt to be neglected. Occasionally I have foand it of gieftt 
advantage to cut back somo of the longer branches to where they are an inch to an 
inch and one-half in diameter, but usually it is only necessary to shorten the new 
growth from one-half to two-thirds — shortening the longer growtns the most. My treei 
BO treated exhibit all the beauty and vigor of form and growth at twelve yean of 10 
nsnally seen in trees of four and five years. When the, season for thinning the froit 
arrives, I find it takes only about one*tnird the time to do it. This of itself wonld pay 
if there wore no other benefits, as at that time we are driven with all kinds of wodc, 
and are apt to neglect, or, at best, slight, this very necesju^ labor. For I hold that no 
man who raises poaches for market can afford to let his trees matnre a great mas of 
small, inferior fruit, which will bring next to nothing, when, by judicious thinnings he 
can get the highest market-price. On my younger orchardfl I have oommenced ontttm 
back at four years from setting, but shortening only the leading shoots the first- 



This report contains many additional papers and discossions of inter 

est and valuo. 

MISSOURI. 

The eleventh anuaal report of the Missoori State Board of Agrienlt- 
ore^ for the year 1875, is one of more than average interest, u addi- 
tion to the business transactions of the Board at its annual meetingt fltt 
volume contains many practical papers and interesting discussions on 
various important branches of agriculture. It also contedns the prooeed- 
ings of the sixteenth and seventeenth annual meetings of the State 
Horticultural Society, and an exceedingly valuable illastrated report 
by Prof. G. Y. Eiley, State entomologist. Additional papers, detauing 
the results of further investigations into the habits of the western loGoet^ 
and of the history and habits of the grape phyUaxera^ are contained in 
Professor Eiley's report. His thorough investigations into the haUts of 
the last-named insect add much to the value of this report. 

The State Board convened on the 1st day of December and contisBed 
in session four days. In his opening address, President Lnman A. Brown 
briefly alluded to the devastation committed by the grasshoppers in the 
early part of the season on the growing crops of the northern conntieB 
of the State. He also alluded to the great prevalence of hog-chotaia in 
various sections of the State during the past season, and urged apon tlie 
Board the importance of devoting a portion of its time to a consideration 
and discussion of this subject. At the afternoon session of the board 
the subject came up for consideration and was discussed at some l^Kgtfa. 
Mr. Colman said the disease resembled a low fever of typhoidal <£a^ 
acteristics, and he thought it was in some degree contagions. Hogs 
attacked by it die very suddenly, and it takes but a short time to cany 
off an entire herd. Mr. Monteith said that iu the higher portions of the 
State, among the Ozark hills, where there is an abundance of dettr ran- 
niug water, the hog-cholera, so called, is scarcely known. He regards 
±0 disease as a kind of low typhoid fever, and attributes its previdence 
largely to the absence of pure water. Speaking of preventives of the 
disease, he stated that he had once cured a bad case of fistula by an 
application of dry earth, after trying a great many other remedies, and 
he believed there were many properties in earth which, if properly ap- 
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died, would core many diseases. As to the good effects of new earth, 
16 said: 

Where bom trample constantly over earth, the fresh soil disappears. We find in 
poultry-breeding that where we keep hago numb^s of fowls together, we must keep 
die groond stirred to bring np fresh earth. In the ponltry-honse there should be no 
leai than six inches of dry earth, which alionld be raked over three times a week, and 
temoTed once in six months, and then yon can keep Jffcy fowls together withont danger. 
[ have kept dry earth in barrels by my pig-pens, spreading it frequently. It is a good 
ibsorbent, and keeps my pigs in excellent health. 

Thr. Glaggett stated that in several cases where hogs had died with so- 

d hog-cholera, post-mortem exaniinations had revealed diseased 

II • In ch cases the disease was not hog-cholera. He then alluded 

jrptive powers of different soils, and agreed with Mr. Monteith 

tu I beneficial effects of dry earth when applied to wounds and 

r 

. T. A. es thought a great many hogs got sick without having 

u I regarded it as much a mistoke to say that every 

^ J L uie uog-diolera as that every sick cow had the hollow-horn. 

njo J 1< dfly-seven hogs by some disease, and had but three lefb^ and 

two I three had been sick. He thought the disease was the quinsy, 

winier lever. 

• L. A. Brown said his farm had been visited by this disease, which 

i Lsed him to lose seventy hogs. He believed the disease to be 

ions. His hogs had been kept in a clover pasture of two hundred 

r ^th good running water. His neighbors' hogs had been turned 

t I road, with no water to drink; they took the disease, ran along 

I ic e where his hogs were confined, and imparted to them the dis- 

which they died. 
ja. T ution providing for the appointment of a committee to invest!* 

I tne subject was adopted by the board, 
jur. O. W. Murtfelt read a paper urging the establishment of ezperi- 
i ; icultural stations, which eventually resulted in a protracted 
J II on the subject of the duties and responsibilities of the State 
Agricultural OoHege. On the last day of the session a resolution was 
idopted calling the attention of the farmers of the State to the impor- 
banoe of forest-tree ciQture and to the law x>assed by the legislature to 
^courage the planting and cultivation of timber-trees. 

Horticultural. — ^The sixteenth annual meeting of the Missouri State 
Sorticultural Society was held at Saint Louis, on the 12th, 13th, 14th. 
md 15th days of January, 1875. The meeting was well attended, ana 
^he proceedings marked with much interest to the firuit-growers of the 
State. 

President Henry T. Mudd, in his opening address, gave a brief 
listory of the organization and progress of the society. From this 
iddress the following facts are gleaned : A small number of Missouri 
ruit-growers met at Jefferson City on the 5th day of January, 1859, and 
)rganized the present society. Prof. George 0. Swallow presided, 
id Mr. F. E. Elliott, (shortly after elected secretary of the American 
romological Society,) acted as secretary. A constitution was framed 
md adopted, and Mr. K. J. Golman was elected as the first president 
>f the association. A vice-president for each of the then seven con- 
pressional districts was designated, and Mr. F. £. Elliott and George 
lusman were respectively elected as recording and corresponding sec- 
retaries. The first exhibition of the society was held on the 27th day of 
p , 1859, at which a fine display of grapes and some native 

1? 3 jj e. The first annual meeting of the association was held 
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in conjanction with this exhibition. Mr. William Minor was electa 
recording secretary in place of Mr. Elliott, who had removed from th 
State. 

The second aonnal meeting was held at Saint Louis, on the 8th day c 
January, 18G1. Many varieties of fruits, wines, &c., were exhibited a 
this meeting, and such exhibitions have since annually occurred. Di 
O. W. Spalding was elected president at this meeting for the ensnini 
year. The third annual meeting was held in the same city, on the 14t 
day of January, 1862, as were also the fourth and fifth annual meeting 
of the two succeeding years. No material changes were made in Ih 
officers of the society at these meetings. Since the year 1864 the asM 
elation has more than doubled in numerical strength^ and now nnmbei 
among its members a majority of the leading fruit-growers of the Steti 
The later history of the society is not given. 

During the afternoon session of the society a debate occurred on th 
subject of peach culture and the varieties best adapted to the dimat 
and soil of Missouri, at the conclusion of which t^e folIowlDg-name 
sorts were adopted and recommended for general caltivation : TroiV 
Early, Yellow Rareripe, Stump the World, Old Mixon Free, and Salwa] 

Mr. Foster read a brief paper on the subject of pear oaltiua H 
stated it as a fact that of the half million pear-trees sold and plante 
annually in Illinois and Missouri, scarcely one in a thoasand survive 
the tenth year. This, he thinks, is owing to errors committed in fh 
early stages of pear culture. He advises great care in the sdeetioD c 
seeds; for, if collected from fruit of diseased trees, they are oertaiat 
carry the germs of disease with them. Sound and perfeotly bealtl^ 
•seeds can be procured only from trees three or four hundred yean oU 
Trees from such seeds will invariably prove healthy. In Saint Looi 
county there are trees over two hundred years old which aie still sonv 
and healthy. They are over 70 feet in height, and bear proliflodly. 

First-class seedling stock, properly cultivated, will coat 50 cent 
per tree in the nursery. Bad stock causes more trouble and diaii 
pointment in pear culture than all other causes combined. The tree 
have the foundation of disease in them from the beginning — a diseu 
fruitful of blight and mildew. The blight commences in the leaf ao 
descends through the branches to the body of the tree, «id them 
rapidly to the roots, when the tree dies. The writer said there wei 
three conditions essential to the health of the tree, viz., sonnd, goc 
stocks^ from healthy seeds of long-lived trees, proper working, ai^ i 
ample supply of food essential to the growth of the tree. Lime, asbe 
cinders, and bones all contain elements of value to the growth ai 
longevity of the tree. Trees should be well grown in the nursery befo 
planting out, and the soil well drained. 

In the course of some remarks on the same sul^ect, Mr. Malinckro 
said: 

I was raiRed on the banks of the Rhine, where pear-trees grow like oaks. There i 
two princi])al causes why cultare in general and pear cnltare in particolar ia BMwe di 
cult in this conn try than in Europe. One is the great pieyalence of inseeta bece, 1 
other the uncertainty and severity of the climate. Still another is found in the so 
it is too now, too recently reclaimed. Two years ago a piece of land near me was 
timber ; now it is in fruit-trees, largely in x>ears. In Europe they hare smalt plan 
^ions, and give much more can) in cultivation. From the Black Sm to Naplea the pe 
*iree grows like an oak, and 40 to 50 bushels per tree is qnite a oommon prodnot. 
Europe they take a long time to do everything, and try to do it weU. They very 1 
:|uenlly plant the seed where they want the tree to stand. This gl^ea a vigan 
hardy tree that iH able to resist the attacks of insects and other tronbleSi and b 
leav^ *»ropa of iruit for several generations 
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Mr. John B. Brooks presented a paper on the sabject of the cnltiya- 
^on of small fruits, in the coarse of which he gives the following direc- 
tions for the prevention of depredations by the cnrcalio on the plum 
crop: 

In the cnltivatioD of pltimB, of which I have an orchard of abont thirty trees of eight 
different kinds, I exi>erienced disappointment every year from the ravages of the cnr- 
onlio, althongh the trees were loaded with plums. I did not get a ripe plnm nntil 
three years previous to last summer, but since then I have had an abundance every 
Tear. The remedy is salt scattered under the trees as far as the limbs extend. I soat- 
ler the salt abont the time the bloom is falling, and the plums are about the size of 
pefts; for the curculio begins his work as soon as he can find a plum large enough to 
bile. I also throw salt up among the branches, as a little wiU lodge there. I think 
one taste of salt is enough for the most ravenous of these pests. About half a bushel is 
enough for twenty trees. 

In the course of his annual report, Prof. G. Y. Eiley states that the 
m,pe phylloxera has made its appearance in Oalifornia and some of the 
Southern States, where it is already doing considerable damage. In 
the first-named State, in the neighbc^hood of Sonoma, many vineyards 
have been serionsly affected. Hundreds of vines have been taken up 
the roots of which were found crowded with lice. In North and South 
Carolina, Georgia, and one or two other Southern States, where they 
are known to exist, they have not as yet seriously affected the vines. 

NEW HAMPSHIBE. 

The third annual report of the State Board for 1873 constitutes a 
volume of over 500 pages. Its general excellence is prefaced wiUi a 
prime defect, the lack of a table of contents, for which an index is by 
no means a proper substitute ; both are needed. Besides a report of 
transactions at the annual meeting, and at nearly thirty meetings held 
in different sections of the State, in order to bring the influence of the 
Board within reach of all farmers, the volume contains essays, addresses, 
and discussions on a great variety of subjects pertaining to agricultaral 
industries and rural life. Among the topics are : food, physiology, and 
force ; sheep, wool, and mutton ; manures and fertilizers, with the report 
of commission to test special fertilizers; the farmer's position, and 
bow to improve it; farm-labor; agricultural knowledge; good farmers: 
pay or no pay; the better culture; swine-breeding; grass-culture and 
manures; culture of fruit; of the apple; of the potato; and of soil 
and mind. Condensed reports of cooperating organizations are also 
given, includiDg the New England Agricultural Society, the Milk-Pro- 
ducers' Association, the State Agricultural and Mechanical Association, 
and the State Poultry Society. An interesting report of the semi- 
centennial of the Merrimack County Agricultural Society includes a 
historical address by Joseph B. Walker, and a poem by Oeorge Kent, 
who was one of the founders. 

In his annual review, the secretary, J. O. Adams, states that the 
record of the year has been one of ^^ unusual freedom from disease for 
both man and beast, a moderate loss of property by storm and tempest, 
and an average harvest of the ordinary products of the soil." The 
winter was one of frequent storms and excessive cold, snow falling to an 
unprecedented depth, and remaining on the earth until many days later 
than in recent years. In some portions of the State there were eighteen 
weeks of uninterrupted sleighing. The season was therefore much later 
than nsual, not less than ten days on an average throughout the State. 
Notwithstanding the severe weather and the lateness of the season, how- 
ever, the crops were regarded as a full average. The secretary thinks that 
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local retnniR warranted the following estimates: Grass, 20 per cent 
better than in the year 1872, and 10 per cent, better than an average of 
four or five years ; and the hay made was regarded as 10 per cent, bet- 
ter in quality than ordinary harvests." Wheat was scarcely an average, 
but the oat crop was reported 10 per cent, better than usual. Oom wai 
an average } rye not extra. The other crops in the list of grains and 
pulse were only fair ; while potatoes, except early varieties, generally 
advanced 25 per cent, in amount and 50 per cent, in quality. All root 
crops were extra. In dairy products, while the quantity of butter and 
cheese was less, the amount of milk sold was much greater than aver 
age. The amount of beef and mutton fattened did not exceed the aver- 
age, and pork fell considerably short. Prices of farm products weie 
fair. The secretary closes his review as follows : 

There are certain old practices that farmers are gradually abaadoning, the most im- 
portant of which seems to be that of plowing and hoeing more than can bo wflU 
manured or well tilled. New Hampshire farmers are growing more grass and rooti 
and lees com. They can find a greater profit in raising stock or selling hay than is 
growing wheat, barley, oats, or Indian com. They are also beginning to adapt fWr 
oultore to the aemands of the market, and are growing more and better fruit, andpxD* 
dncing vegetables for the towns and villages or to feed out to stock. 

Farmers are reading and thinking more. They find wisdom in books and in fiooMii^ 
clnbs and agricnltnrol orguiizations more valuable than that which they inbeiitBd 
from their tatbers. They manifest a greater desire to dress the soil, and are mon 
economical of fertilizing material, and are learning to save much that has been aeeoi* 
tomed to run to waste. This desire has led them to invest largely in snperpbosphaiei 
and other commercial fertilizers, and to apply them with so little caie that now thij 
declare they are losing confidence in them, and reject many artides that are of ZMU 
value. 

The meetings held by the Board in various sections of the State were 
generally well attended by the farmers of the vicinity, many of whom 
participated in the discussion of subjects presented. Papers of moie 
than ordinary interest were read. 

At the meeting at Lancaster, the subject of breeding and rearing 
neat-stock being under consideration, Mr. Buffum said : 



Everybody concedes the hay crop to be important ; and surely, to all thinkinf : 
the stock which consumes the hay and converts it into a fertilizing material — ^witbonl 
which there can be no considerable vegetable or grain product — cannot be leas so. Toa 
may, indeed, have good pastures and fine grass-lands, and yet be exoeedinely defideDt 
in valuable stock. To illustrate: By the census returns it appears that the eattleia 
Coos county are rated at $28 the head, while in Cheshire county the valuation Is |50 
per head. The average through the State is about $35. Hence, it wiU be Been, yoa an 
considerably below the average, and do not add your fair proportion to the aggiMto 
valuation of tho commonwealth. The total valuation of stock within the limits ozthe 
State is put at about $7,000,000. Now, with proper care in the selection of breedi, 
and the best methods of rearing and feeding, the people of this county can add at least 
a million dollars to their valuation in the course of two or three years. Yoa wiU also 
increase the amount of hay and grain produced upon ^our farms, and, by your lazgely 
increased manurial products, not only keep up the fertihty of your fields to the present 
standard, but render them still more productive. The more manure, and the better its 
quality, the greater the amount of hay, grain, com, and other crops to the acre. With 
the right machine (and in this regard cattle may well be called machines) for oonvert- 
iug fai'm products into nutritious plant-food, you can make your own manorea tu 
cheaper than you can buy commercial fertilizers of the manutacturers, who are not 
always reliable men. Indeed, every ton of hay you raise wiU bring yoa a hi^er 
price if consumed upon the farm than if sold for money and laid out in saperphoaphatas 
or other manures. 

Oontinuing, Mr. Buffum zealously advocated the rearing of only pure- 
blood stock. His experience and observation had both confirmed him 
in the opinion that crossing of breeds for any considerable length of time 
^^11 nnt pay Such practice must eventually result in loss of ^mmetiyy 
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e, (orm, color, and qaality. The system of breeding in and in he re- 
d as unreliable. 

'. liucas, a farmer of Lancaster, gave his experience in farming. He 
ised this year from his orchard $115 worth of apples, and had 
17 barrels of cider, which sold at $6 per barrel. On 2^ acres of 
he had grown 1,000 bnshels of potatoes. From 4 bushels of sowing, 
3 acres, he had gathered 65 bushels of wheat. 
in an article on fruit-culture, Mr. A. Leavens names the following as 
ohoice varieties suitable for the climate of New Hampshire : Apples. — 
Early : William's Favorite, Fonndling, and Duchesse of Oldenbnrg. 
FM and icinter : Hnbbardston Nonesuch, Grimes's Golden Pippin, 
Famense, Baldwin, and Bed Canada, or Old Massachusetts Nonesuch.. 
Peabs.— Olapp's Favorite, Bartlett, Louise Bonne de Jersey, Flemish 
Beauty, Bnffnm, Benrre Bose, Benrre d'Anjou, and Duchesse d'Angon- 
leme. Grapes. — Eumelan, Creveling, Concord, lona, Worden's Seed- 
ing, and iUlen's Hybrid. 

The writer says that according to the census report of 1870 the fruit 
at>p of this State, estimated at $743,500, exceeds in valne each of the 
ither crops, except com, oats, and potatoes. He says : 

This estimate is onlv for apples and pears, and did not indade other sorts of fmits, 
rhioh no doabt would have increased the amoant to near a million of dollars. * * * 
II ffood orchard is a permanent improvement to a farm, adding Jnst so mnch to its real 
n e, and, if well cared for, will always yield an annual income. Let ns go back to the 

^oery. Soppose l,00b apple-trees, and say 500 pear, are started in the nnrsery rows. 
^ 5 years, if cared for properly, the apple-trees wonld be worth at least $300. and the 
Mar-trees as mnch more ; in 10 years these trees wonld be worth at least $3,000 ; in 15 
fean at least $5,000. The cost of raising that number of trees, reckoning the highest 
nice paid for labor, onght not to exceed $400. 

As to the best location for apple-orchards in New Hampshire, Mr. 
Leavens says : 

In this latitude it is generally conceded that an orchaA will do the best on a south- 
Mwtem ezposnre. If practicable^ it should be placed under the shelter of a belt ot 
iroody to protect it from the strong northwest winds. The apple can be grown in any 
loil, except dry sand or land excessively wet. It will firuit best in a deep, rich, sandy 
lonaa. but can be grown successfully on cheap hill-side lands or in rocky pastures — land 
iv^hicn may be nearly useless for other purposes. This is a point worthy of special 
attention, for with proper care such land can be made profitable and the best parts of 
» f%rm saved for other crops if desired. Any soil that will retain sufficient moisture 
to maintain continued growth through the heat of summer will answer for the apple. 
A. great deal is being said and written on the importance of snbsoiling and under- 
draining fruit-lands, both of them very useful practices, no doubt ; but the fact is, 
DOt one fruit-grower in a thousand will undertake it. If they attempt fruit-culture at 
aU, they will use such lands as they have prepared as best they can without an extroor- 
liniary expense. Now, sloping land usuaUy has sufficient natural drainage for the 
rite of an orchard, and in most instances such land will produce less wood and more 
fruit than deeper and richer soil. A clay soil can be greatly improved by subsoil plow- 
ing, and it should be done at least a year before planting the trees, if possible. For 
the pear it is usually conceded that the soil cannot well oe too rich or too mellow, or 
too weU prepared, lor the best success. Still, for want of a better, the pear and the 
Apple botn can be raised on poorish sandy lands, but with an added amount of labor 
in mulching around the trees, top-dressing the land, and thorough cultivation. With 
M> much thin soil as we have in this State, we must often make the best use of what 
we have. 

In an article on sheep, wool, and mutton, by Mr. J. W. Lang, alsike 
clover is highly recommendpd as a pasture or forage plant : Krst, be- 
canse it is not liable to be winter-killed ; second, it stands severe 
droughts well ; third, it makes a superior hay ; fourth, it will grow on 
both dry and wet land ; fifth, the stalks and leaves keep green when 
seeds are ripe ; sixth, it is richer in the constituents of honey, conse- 
quently makes better bee-pasturage than common clover. 
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Mr. Noah W. Hardy, in a paper on potato*oaltnre| states that he hai 
been in the habit of experimenting with many different varieties, with 
the view of discovering those best adapted to the soil and climate of New 
Hampshire, Last year he planted 27 different varieties. He thinks 
that the earlier tlio variety the quicker the potato loses its good ea^ 
iug qoalities, or, in other words, the longer it is maturing the loncrer it 
will remain good for the table. The late varieties are not so lia 
the early ones to be cut off by drought. Varieties will not mix i 
planted together. He gives the following with respect to the coi 
tion between seed and product : 

For the poiit twenty years my practice has been to plant the largest of the Bmall (nm 
cutting two eyes on a piece and putting three pieces in a hiU ; and, as every eye w^ 
not come, I intend to have three or four stalks to a hill. If yon get twelve or fiftaea 
stalks to a hill, you will surely have small i>otatoe8, for there is jnst as much impio* 
priety in overseeding i>otatoos as corn. If seeded light, the vines will grow stnnie md 
erect, admit the sun and air to the ground, thus tending to prevent disease and bii|^i 
When overseedod, the vines grow slender, are liable to break down, retain the mouft- 
ure of the ground, mildew, and prematurely decay. I believe the only advantage de- 
rived from planting large potatoes is the extra amount of staroh secreted, and that^ on 
the other hand, is more than made up by the gain in seed and the sUght costof tiie 
small ones. In other words, if you plant a potato the size of a marble, that ptodaefls 
but one sprout ; and cut a piece of the same size from one weighing two poimas, whit 
advantage has one over the other f None. As an experiment I onoe planted in ny 
garden a potato the size of a pea. It produced one sprout, with a vine three-ibarth, 
of an inch through, and several potatoes, one weighing a ponnd. 

Mr. Hardy reports that he has been successful in planting potatoei 
with a plow, and describes the process as follows : 

First, spread your manure broadcast on the grass or sward land ; a piece a Httla 
sloping is preferable. Begin by turning a straight furrow up the hiU on the lower ^ 
of the iield; lot the team pass back without plowing, and turn another furrow 40 
inches from and parallel with the first. If the plow turns a 10-inch slioe— the most 
convenient size for the purpose — there will be left a strip of grass 20 inches wideb^ 
tween the two furrows. On this pLit of grass, along the edges of the overtomed lod, 
the potatoes should now be aropped, one or more sets in a place. Let the team pM 
back now, one of the team in the first furrow, the other one 6n the strip of grass betwen 
the furrows, and turn the upper half of this strip of grass upon the other part» ImTiag 
two furrows lying close together, inverted, covering an equal space of nnplowed |io£ 
The plow would naturally turn back the first furrow, but yon must bear bard on the 
hand les, and allow long traces or chains. Care should also be taken to plow a good 
deep furrow on the upper side, that enough soil is raised to cover the potatoes, vid i! 
the lower furrow-slice should break or fall back, it must be replaced oy luuid before 
the upper furrow is turned. Forty inches from tne second the third farrow is tnraed, 
and the second row of potatoes dropped and covered like the first, and so on till the 
piece is finished. Then take a broad lioo, level the top of the ridges, filling the devices, 
and leaving the rows smooth, like a bed. If necessary, some earth can be drawn fiem 
the furrow-bottoms. Thus the seed-potatoes are lying on a level with the top of the 
ground, as they should, planted the usual way. A lignt sward is preferable to a heavy 
one, as the latter would be liable to lie too heavy on thA potatoes. The adrantagee 
derived from planting in this way are, first, a great saving of labor, as they need no 
hoeing ; second, you can plant either late or early in the season, for the grass is readily 
killed, the inverted sod retaining the moisture in a dry time: third, yon can haal the 
manure on at yoor leisure, using the long manure, or the highly fermented, like hone 
or sheep, as it will not lie in bodies sufficiently large to heat; fonrth, all the vegetable 
matter is turned in and decays, becoming accessible to the roots ; fifth, yon get a bettsi 
quality of potatoes, as they grow smootn and handsome between the grass, crackh)£ 
the sod, leaving it quite open and porous: sixth, your ground is thus well prepared 
for future use with as little Iftbor as would have been required in breaking it up. 

OHIO. 

The twenty-eighth aonaal report of the State Board, for 1873, consti- 
rates a Yoluuie of over GOO pages. Its table of contents, if it had one, 
and it ought to bave,) wonld, at first elanee, by its attractive variely) 
.np/^nruw iiA arrficnitnral reader to go forwsuxly and goide him to points 
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dal interest. Snoh a table wonld refer him to reports of the 

I tions of the board, of the State agricultural convention^ of the 
e : r, of the commissioners of fisheries, of the Ohio and the West- 
tm JEteserve Dairymen's Associations, of cheese-factories, of agricultural 
oqieriments by the Georgia State Agricultural OoUege, and condensed 
sports ftt>m the county agricultural societies. It would also refer to a 
listory of the settiement, resources, and products of Holmes county; 
ihe organization and achievements of Boss County Horticultural Society ; 
iddreeses by Professor Johnson, of the Sheffield Scientific School, on 
^Tbe guiding idea in the use of fertilizers," and by J. E. Dodge, on 
^European breeds of sheep;" statistics of acreage and production in 
9hio agriculture ; and essays on parasitic diseases of sheep ; the wild 
»ttle of Scotland; milk and its typical relations; rise and progress of 
[>evons; marketgardeuing ; importance of humus, (with analyses of 
ilie Nile deposits ;) function of potash in vegetation ; the farmer as a 
citizen; milk-sickness; caponizing; Kentucky blue-grass; cranberry- 
culture ; preservation of forests ; points in judging of live stock ; plans 
I ecifications for a farm-house; and a new seedling grape. 

-J report for 1873 includes the transactions of the twenty-ninth an- 
Qoai agricultural convention, held in Columbus, January 7, 1874. Bep- 
resentatives were in attendance from seventy-two counties. The dis- 
snssions were of more interest than usual. In his opening address the 
president of the board, L. O. Delano, alluded to the financial crisis then 
passing over the country, and congratulated the farmers of the State on 
being well prepared to go through it, and their good prospect for pay- 
ing prices. 

Beports from county societies, farmers' clubs, patrons of husbandry, 
live-stock conventions, &c., showed that marked and renewed interest 
was being taken in agriculture. The reports from county societies rep- 
resent them in a healthy and, in most cases, flourishing condition ; the 
dears of this year being fully up to the standard of previous years in 
point of attendance, stock, articles, &c. County and State fairs seem 
to be fully appreciated by the people, not only as a place for the exhibi- 
tion of their products and handiwork, but as places for recreation. 

The State fair at Mansfield, in September, 1873, was satisfactory in 
every respect. The arrangements were unexceptionable, the weather 
fine, and the attendance over an average for a second fair in the same 
place. The exhibition of horses was very large, but somewhat deficient 
in quality. With sheep it was just the reverse. Cattle, hogs, and poul- 
try were largely represented, and by specimens which showed a great 
advance in qualities. The departments of fruit and of the fine arts were 
well represented, and the fair as a whole was a gratifying success. 

The report contains a valuable paper by Dr. E. L. Sturtevant, on 
^^ Milk ; its typical relations," &c. He says : 

The ooWy in a state of Datare, is incapable of yielding mnoh more milk than is 
required by her calf, and the surplns famished over this amount is increased with 
domestication, and the skill and art of the breeder who seeks to secure the fulfillment 
of uses. 

In our domesticated breeds we have a variety of types, in accordance with the views 
of the owners of many generations and the requirements of locality. The gray Swiss 
cow, useful for draught and accustomed to feed on Alpine pastures, differs widely in 
form from the short-horn, a breed nurtured with the most arnficial care, and supplying 
in perfection an artificial demand ; and these in turn from the Ayrshire cow, the sym- 
bolization of the dairy type. Each separate breed has not only its own type, but also 
includes individuals who depart more or less from the typical form. Under one aspect 
this type may be considered as the average of all the superior cows of the breed, 
rhis. in the short-horn, is the brick-set-on-edge form, tail and legs added more from 
^ than desire of the breeder, and with certain other requirements suited to ths 
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fancy or supposed needs. The type of the dairy-oow is the wedge-shapoy that renlti 
from the snperior development of those parts concerned in the prodnction of milk. 
These two forms may be considered the most perfect representation of animala fitted 
for the two requiromouts of civilization : cheap and therefore abundant meat, wd 
cheap and therefore abundant milk. 

In describing a breed, therefore, we must describe the typical animal, and not the 
exceptional cow which departs mm these shapes. The typical cow, aj^in, is an em- 
bodiment of the forms considered the most profitable by the owner ; or, in ouieriraEdab 
is an expression of the average opinion of the beet breeders of the form which isoih 
related with their uses. The corollary to this proposition is, that the more simple an 
the requirement of uses, the better defined is the type of the breed in its shapoa. For 
illustrations we may bring forward the well-known breeds. The short-horn, Tntnnim 
and square-built, is designed by his breeder for beef, and we have accordingly the font 
most economical for this purpose. 

When a family of this breed has been bred for generations for the dairy, we haTOi 
departure from this massiveness of form and an approach toward the type of thedaiiy 
breed. In the Ayrshire cow wo have the form most economical for the prodactioD a 
milk, and this form is one of great uniformity, except in localities whore, under the in- 
fluence of the ideas of beauty adapted for short-horn breeders, the fancy has aUewedi 
deviation from type. 

Of milk, the writer says, the approximate elements are butter, cheese, 
sugar of milk, salts, and water. The water, on an average, is about 87 
per cent. ; the caseino or cheese, in its natural condition in tiie milk, is 
recognized as being insoluble by the addition of acid or rennet. The 
butter, the proportion of which is very variable, occurs in the milk in 
the form of small globules inclosed by an enveloping membrane, and 
these globules are what give color to the milk, and affect in a large de- 
gree its weight. As the result of a large number of experiments with 
milk from different breeds, Mr. Sturtevant presents the following con- 
clusions: 

First. The butter-j?lobules of the milk show a certain and definite relation betwesa 
the quality of the mUk and the breed. 

Second The breed determines, to a lar^ extent, the composition of tho batter. 

Third. The breed determines, to a large extent, the most economical and advaiiteg^ 
ous manufacture of cheese. 

In the Ayrshire and Jersey breeds he considered his experiments fidrly 
complete ; in the Dutch or Holstein breed, more limited. As to tito 
characteristics of the milk of these different breeds, as indicated l^ hie 
experiments, Mr. Sturtevant says : 

The milk-globule of the Jersey breed is larger than is the corresponding globule of 
the other breeds mentioned, and there are fewer globules under a certain size, one 
twonty-soven thousandth of an inch, and such, for convenience, I shall call granuki. 

The milk-globule of the Ayrshire breed is smaller than that of the Jetatiy, and in- 
termediate in size between those of the Jersey and Holstein, and the milk from individ- 
ual cows of the Ayrshire breed can be grouped into two classes or grades, according to 
the size and distribution of the globules. This milk abounds in crannies. 

The milk-globule of the Holstein is the smallest of the three. The globules an mon 
uniform in their size than in the Ayrshire milk, and there are fewer grannies. 

Tho globules determine some of the physical characteristics of the milk. If sampln 
of the Jersey, Ayrshire, and Dutch milk are placed in a percentage-class, under like con- 
ditions, it will be noticed that the cream will rise in each sample with a different rapid- 
ity ; the larger globules, on account of their less specific gravity, reaching the sumoe 
first. As a matter of experiment, some Jersey milk throw up its cream in four hoiii% 
leaving a blue skim-milk ; some Ayrshire samples, in about ton hours, leaving a white 
skim-milk scarcely recognizable as such ; some Dutch milk, in about five hours, leaving 
3 blue skim-milk. 

The larger milk-globules and few granules being m part the explanation of the flxst, 

the evenness of size of milk-globulo and few granules tne interpretation of thoreactioa 

of the third, and tho numerous granules and unevenness of size of globule offering a 

solution for the appearance and action of the second sample. « • • Xhe milk d 

hese broods acts difiorently in the chum. The larger the globule, the quicker is the 

*)ntter proilncod from the milk ; and the more uniform the size of the globnle, the 

arger the yield of butter from a given quantity of cream of equal richness by anaMSi 

rhn firiobu)<v) of similar size appear to be evenly i^eoted by the pxooeai of .<^aaiig| 
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ad »t about the same time. This was well illostrated b^ an experiment made of 

I* u portion of milk from two cows sepaiately, and weighing the prodnoe. The 

H^au L batter was largely in excess of that gained by chnming the same quantity 

f the same milk mixed, and the miorosoope revealed the cause. 

A < rions feature brought oat by these experiments is, that the mixed 

nUk If L two breeds wiU not produce as much butter as will the same 

nilk i ir y. The explanation is in the variation in the sizes 

iK the i vv nen a large-globuled milk and a small-globuled milk 

I chux log ber, the larger globules separate first into butter, and the 

r oi the smaller globules appears to be retarded. When, there- 

. sey cow is kept in an Ayrshire or Dutch herd for the purpose 

inn icing the color of the butter, the large globules of the Jersey 

« broken first in the chum ; and while the smaller globules are 

: 1 1 butter which first came is being overchumed, and 

I I ly, at J t, the quality of the result is impaired, if not the 

iiAiiy . When a few Ayrshire or Dutch cows are kept in a 

I of J y^ 2ind the milk churned together, both theoretically and 

i: iticaUy a large portion of the butter of the small-globuled milk is 

( in the buttermilk in the state of globules. 

r>r. Sturtevant arranges the breeds in the order of the average size of 

Ik-globules, as follows: 

.A\ re, (butter family,) Ayrshire, (cheese feanilyy) HolsteiUy or Dutch. like- 

^s, ce the breeds in accordance with certain properties of the milk : the 

^ ^^lii «« M««Si the cream rises— Jersey, Ayrshire, Dutch ; the rapidity witib which 

vAeam chums— Jersey, Ayrshire, Dutch ; the completeness with which the cream 

tia— Jersey, Dutch, Ayrshire ; the value of the milk for cheese— Ayrshire, Dutoh, 

' ; quaUties desirable for the milk-retailer— Ayrshire, Dutch, Jersey. 



Dr. N. S. Townshend, professor of veterinary science in the Ohio 

ml al Gollege, contributes a brief paper on ^^ Parasitic diseases of 

3 ep." The writer says that, in Ohio, sheep are subject to an affection 

I Bm as white-skin, pax>er-sk]n, x>elt-rot, &c. In the British Isles the 

dis is called hoose, or husk, and in Germany, Lungenwurm- 

uongenwurmhusten. In its early stages the ^sease is char- 

ZA by fits of coughing and sneezing, with dischairge of mucus 

[TO the nostrils. The affected sheep stretches the neck, gapes^ rubs 

the nose upon the grass, and gives other evidences of difficult breathing 

or of irritation of the air-passages. After a time the animal loses flesh 

and strength, the eyes and mucus membranes are unusually pale, a 

diarrhea comes on, and rapidly hastens the general emaciation. The 

virool becomes loose, is ea^ly pulled off or comes off in patches sponta- 

\ leaving the skin peculiarly pale and bloodless, and hence tiie 

12 lite-skin, paper-skin, &c. Fmally, the sheep dies from ezhaustioiii 

ixd m a few cases, when, in earlier stages, it dies from suffocation. 

] • Townshend states that this disease is caused by white thread- 

7 D8. In examinations he found the bronchial tubes full, of these 

7 1 Sometimes they were extended at length, but more frequently 

)y e found rolled up in bunches. When fully mature, in the spring 

»i t ! y y they are from two to four inches in length; the males 

oely eiLceed two inches, and are of a light yellow color; the females 

,re considerably larger, and more nearly white. This parasite is known 

o ologists as Strtmgyltig bronchidliSy Strangylus filariay Filaria bronchi' 

, &C. It belongs to the class of nematoid or thread-like worms. He 

<ivises the following treatment : 

The proper treatment for sheep sufferiufi^ from this affection should have regard to two 
oints : first, to support the stren^h of the ^eep ; and, second,»to expel the parasites, 
'o sustain the strength and vit&ty of the affected sheep is very important, and for 
tiis purpose the most generous feed is better than medicine. To expel the wonnS| 

27 A 
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fnmifi^tion in a close room hms been employed ; the sheep ii oomi»elled for flevenil mhi- 
ntes to inhale the tames of tar, baming snlphar, tobacco, or chlorine gaa. TliiB metlttd 
is said to st'xnro the ozpnision of the worms in large quantities. A more coDTeoieDt 
and equally ellective treatment consists in the frequent administration of small dnoi 
of oil of turpoutiue. This article, given in large doses, passes off by the bowels or ^ 
kidneys, and is not as effectual to remove lung- worms as when administered in smill 
and repeated doses that will be eliminated by the respiratory apfiaratos, and so oome 
directly in contact with the worms. Oil, or spirits of turpentine, as the artide ii 
usually culled, is probably the best anthelmintic known, but it should be need with cir- 
cumspection. If administered by force,- and in the pure state, a few drops paasiiiir into 
the windpipe may occasion serious trouble ; it is therefore better that it shoold be duotod 
either with whisky, which converts it into an essence^ or with linseed-oll, whioh paitlj 
conceals its extreme pungency and renders it less imtating to the throat. To remofe 
long- worms from sheep, the dose of turpentine should never exceed a teMpooiif[il,siid 
less will answer equally well if given daily for a week or more. A convenient form fat 
the administration of turpentine to lambs is to mix an ounce of the oil with half i 
pint of whisky, shake thorn together thoroughly, and give a tablespoonfiil onee a di| 
BO long as necessary. 

Mr. George W. Campbell gives a brief history of a new Concord seed- 
ling-grape known in Ohio, where it originated, as the *^ Lady ^ grape. He 
says: 

This valuable new grape was first brought to notice by W. 8. Imlay, of MnskiDgun 
county, who has now fruited it for six or more years. Its character may therafim be 
considered well established, and it will mark a new era in grape-cnltaie as the flni 
introduction of a very early grape of really excellent quali^. It is a tme CoDflSfd 
seedling, and seems to have all the hardiness, health, vigor, and prodnotivenesi of flu 
Concord with greatly improved quality, and a period of ripening at least two ws^ 
earlier. I have fruited it for three years at Delaware and nave loand it to ripen Idt^ 
riabl^ in advance of the nai*tford Prolific. The present season it was in good eitfatf 
condition August 15, before the Hartford was colored. Its extreme earlineiB, oombfaw 
with its perfect health and hardiness, will also render it speciaUy adapted to northern 
localities where the season is too short for the Concord. 

The *'Lady'' is a white grape, handsome and attractive in appeaxsiioe,wifh lii|^ 
round berries and medium largo bunches. When fully ripe, of a light, greenisb-yelloir 
color, covered with white bloom ; skin thin ; seeds few and very small ; palp tender aod 
wholly without coarseness or impurity of flavor, and of uniform charaeter from tbe 
outside to the center; in quality much more delicate and refined than Conoord: peea* 
liaiiy sweet and rich, with just enough of sprightly vinous aoid to prevent oloytng fbe 
appetite. 

The tenth annual convention of the Ohio Dairymen's Association was 
largely attended by representatives of dairy interests in Ohio and neigb' 
boring States. Among the various subjects of interest diseassedythe 
first was the adulteration of milk. Mr. Anson Bartlett regarded the 
graduated cup and cream-gauge as the surest means of deteetiog 
skimmed milk, and the lactometer as less reliable. By skimming aU 
the cream from different samples of milk, the remainders ought to be 
substantially alike, aud it was then easy to detect adulteration by water 
or otherwise. Mr. Weltou thought the cream-gauge was as good a test 
as had yet been discovered. Mr. Pope believ^ the test of the laotom- 
eter generally accurate, and said there had been an effort to have it 
established as the legal test. Mr. Wire said he regarded the evidence 
of the lactometer in cases of adulteration as fully conclusive. The fA- 
lowing resolutious were adopted as the sense of the convention : 

1. That this conveDtion recommend each cheese-factory, hefore opening in the springs 
to notify all patrons, in writing or hy printed circular, Just what its mJee wiU be Sito 
ikimmiug, and that the person iu charge of each factory should, during the eotin 
>ea8on, make regular and careful use of the lactometer, microscope, per-oent. tube, and 
>ream-gange for the detection of skimmed and adulterated milk. 

I, That this convcution regards the testimony of these instrumentB, when oarefliIl| 
^ud repeatedly used, as trustworthy and conclusive, and t^t it recommends the moit 
igorous enforcement of the penalties of the law against every patron of a oheess-fM* 
y^f ^/-*o(.f <»/i ii. ^nteHng or fra»^'Tulently skimming his milk. 
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Dnrln^ a discussion as to the best manner of saving, caring, and using 
ennet, Mr. Wire said : 

CalTes should be ^'deaconed " in the morning without having been recently fed, and 
hev should be so muzzled as to prevent their reaching the ground so as to get dirt into 
heir Btomachs. The rennets should be cured with fiue salt and kept in paper sacks. 
Vhen preparing for use they should be soaked for 24 hours before nsinj;, being fre- 
loently squeezed with the hand and handled from one crock to another. They snould 
le aoaked in the cleanest whey with so much salt that it will not quite all dissolve. 
Leep them in earthen vessels, with a weight to keep them under the liquor. 

In discassing the best manner of saviDg, caring, and using rennet) 

'• Wire said he would not kill a calf for the rennet under six days old) 

I if it was three weeks old it would be better, if it had not been upon 

ound. Being asked why whey was better than water for soaking 

uets, he said lie could not give the scientific reason, but experience 

I ahown him that it was decidedly better. Messrs. H. N. Garter and 

a^ Bartlett both indorsed Mr. Wir^s statement that in preparing rennets 

Tor use they should be soaked in whey 24 hours. 

The Western Beserve Dairymen's Association held its annual meeting 

Garrettsviiie, in February, 1874. Mr. Cornelius Baldwin opened a 

Duacossion on the selection of the best cows for the dairy. He said : 

There arc hut three hreeds of milkers in America — the Dntch or Holstein, Aldemeys, 
ind Ayrshires. There are hut few of the former found. As the Aldemeys are espe- 
oiaUvlbiown for their hutter-producing qualities, the question narrows down to the 
AyrshireB. On the average yon can scarcely meet with a poor Ayrshire cow. You may 
lelect good cows from any breed, but such uniformity cannot be found in any other 
bleed as the Ayrshire develops in her milking qualities. As dairymen we must only 
Donsider milking qualities and let other consideratiouB go. Every dairy has good 
DOWBy good feeders, well built, and good milkers. If your bull is selected from such 
itock, vou can soon produce a breed of good milkers ; but from a failure to comply stricUy 
witii too latter requirement, the stock is not improved. 

Mr. Baldwin then proceeded to illustrate his subject by large drawings 
of cows, showing the points and marks relating to the good qualities for 
miUk-stock. He reckoned sixty-five points or marks that indicate a good 
cow ; some are of minor importance, while others are infallible guides to 
be observed in the selection of good milkers. The principal features of 
a good cow are a small bony he^, slender horn, a symmetrical neck, not 
large shoulders, straight back, heavy hips, not too straight hind leg, thiU' 
thighs, large milk-veins, and very crooked, large veins on udder; udder 
large and yielding, with homogeneous texture, covered with fine hair, 
and shrinking much when milked ; a greasy dandruff in the hair is also 
a good sign. In reply to a question, he said: 

How to select dairies that will produce forty pounds of milk per day to each cow is 
what dairymen want answered. More monef is paid for poor cows than is paid for 
good ones. Milking qualities are inherited. A bull from a line of milkers and a cow 
that id a good milker will almost always have an offspring that will be a better milker 
than ita dam. n fact, any farmer can produce a breed of thoroughbreds that will en- 
tirely answer all purposes of higher-priced and more celebrated breeds. 

Report for 1874. — ^This is a volume of over 600 pages. As the preced- 
ing volume rei>orts the transactions of the agricultural convention held 
in January, 1874, so this of that held in January, 1875. Besides the 
transactions of the board, it also contains reports of the county and dis- 
trict societies, and a lull account of the exposition and reports of com- 
mittees at the State fair, including a list of the premiums awarded. 

At the thirtieth annnal agricultural convention sixty-nine counties 
B^ere represented. In bis opening address the president, L. G. Delano, 
^ve a brief history of the organization of the State board, and of the 
Itate convention under it. He said : 

The first meeting of this board was held in Columbus April 1, 1846. At thaf. meet- 
ng the board elected Allen Trimble, president, Samuel Medary, secretary, and Michael 
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L. Sullivan, treasurer. The first meeting of the board and dele^^tes of connty locie- 
ties ivas held December 9, 1846, and from that time nntil the present there has anns- 
* ally assembled in the city of Columbus a convention of the leadinc ap^cnltnriite cf 
the State, for the pnrpOKC of comparing views, procuring iacts in relation to agrienH- 
ure, and to give such information respecting its condition and wants as their delibep 
ations might suggest. 

The first State fair, which was suggested by President Trimbley was 
held iu Cincinnati in September, 1850. As evidences of the InventiYe 
genius of the age, President Delano states that since the holding of thii 
fair the following implements have been bronght into ose : ^* Hflurpoon 
hay-fork, steel-spring hay-rake, grain-drill, portable saw-miU, steam 
feed-boiler, log crosscat and drag saw, and others of equal merit^ Tik 
underdraining has also been introduced into the Stato since this datei 
A statement prepared by Secretary Kiippart gives the following exhibit 
of the premiums offered and paid by the society from 1850 to 1874, in- 
elusive : 

Horses, $48,424 ; cattle, $39,920 ; sheep, $18,944; swine, $10,473; ponltry, $2;776; 
machinery, $17,932 ; znannfacturers' and mechanics' products* $13,719 ; domestio ma- 
nfacture and textile fabrics, $14,540 ; farm-products, $15,454 ; fmitSy #9,616; flowvn, 
S5,968; fine arts, $4,731 ; field-crops, $8,992 ; essays, $4,650. Total amount, $506^158; 
besides 8 gold medals, 497 silver medals, 217 bronze medals, and 2,315 diphmiMi 

Mr. J. C. Stevens read a paper in opposition to the ratification of the 
Canadian reciprocity treaty. Mr. Millikin delivered an elaborate addnas 
on the present condition of agriculture. Prof. K. S. Towndiend dis- 
cussed the requisites of successful farming. This address cohtaim 
many valuable suggestions. President Orton, of the Ohio Agricultural 
College, addressed the convention in reference to the question, "Istiie 
agricultural and mechanical college duly supported by the people of 
the State f From the tenor of his remarks, it would seem that tiie ool- 
lege is making fair progress, but is not as liberally patix>Dized or in as 
flourishing a condition as some of the institutions of a like character in 
ueighboriug States. 

The twenty -fifth State fair is reported as one of the most sncoessftil 
ever held. The list of entries and awards in the live-stock divisioDS 
showed no diminution of numbers. There was a slight decrease of 
' entries in the divisions of machinery and of worked metals; but in the 
department of fruits they were considerably in excess of former yearSt 
Favorable weather during the fair secured excellent attendance. 

As the result of investigation, Secretary Kiippart reports tiiat few 
localities produced as high as 40 bushels of wheat i>er acre, while no 
county averages 20. 

Sixty-seven county and district associations report their conditions as 
fiourishiug. 

The eleventh annual convention of the Ohio Dairymen's AssodatioD, 

held iu Cleveland in January, 1875, was well attended by representatives 

of the dairy interests i n this and neighboring States. Some of the papers 

read were of a very high order. !Mr. Cornelius Baldwin read one on fli6 

" Selection of cows for the dairy." The lecture was illustrated by large 

Irawings. Mr. Baldwin seems to have established a reputation in lus 

neighborhood for accuracy in the selection of good milkers by obaerva- 

uou of the points which he describes. He claims such accuracy for lus 

ibservation that ho can go into a dairy, and, being informed what one 

fT two of the cows can do at the pail, can name the amount of each of 

he other cows within four pounds in the day's milking. He claims it is 

•ecessary to know only what one or two of the cows are doing in order 

i^nt he may i'^^*m a decision concerning the quality of food and care 

.iniT iip ^.o"r. roAiT-oi fTA proceeded to illustrate the Guenon theosy 
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the escutcheon, explaining it in detail, as he had proved it in a series 

carefal investigations, extending over a term of years. He claims 

r this system of marks that he can, almost without fail, read the real 

( of a cow for the dairy, not only in regard to quality and qnantity, 

Sklso in respect to holding oat her milk late in tiie season. He ana- 

^ai^ed the system, and point^ out its leading features as mentioned in 

books, and also some features discovered by himself not laid down in: 

I books, but which would seem to be of great value in determining 

^ment. The contrast between the extremes, one of which gave 

ixty-fonr pounds per day and the other eighteen, on the* best pasture, 

ras strikingly apparent. Mr. Baldwin then gave the following points 

o be observed in the selection of dairy-cows : 

The head of an extremely good cow shoald be small, as the best milkers are fine- 
Mmed : it should also be long and " cnt-np'' under the neck, with a dishing face. The 
leck snonld be thin and comparatively long. The hips shonld be high. The hind legs 
>i the cow that is best for dairy purposes should be somewhat crooked, and it was here 
hat the breeders, in making selections, often made mistakes by preferring cattle with 
i leg quite straight up and down behind, like the best short-horns. There shonld be a 
iligbt <<sag" to the belly, but the animal should be, on the whole, a little wedge- 
(haped from back to front, the hips being higher than the shoulders, and the line from 
;he belly to brisket inclining upward. The tails of the dairy-cattle are generally of 
^*9tty good length, with a considerable taper. The eyebrows of the best cattle are 
' t and somewhat flattened, 
here are four points which should be especially studied, and which serve as. infalli- 
ble indications or milking qualities in cows. First, the milk-veins, so called, passing 
Eh>m the forward side of the udder along the under side of the animaJ toward the front. 
rbey are either small or large, straight or very crooked. Consider the size of these 
reins, for the size is one of the infauible tests of a good milker. Be careful to see 
Rrheiher the vein is double or not, for it sometimes branches out, and, if double, the 
two should be added together, because they may be equal to one lai^ vein. The veins 
wmetimes form an angle on the front side of the udder. This seldom occurs, except 
m a very good cow. On calves and fleshy cattle it is difficult to find these veins ; 
Aterefore uie test can only be applied to cows in milking condition. A net-work of 
reins on the perineum is a good test, and indicates milk. The chine, reaching from 
he shoulder half-way to the hip, should be examined. If it be double, the cow is 
ibove the average. Sometimes, with a single chine, there is a depression into which 
»wo fingers can be laid, if the animal is not too fisit. This is good. It indicates a lax 
>hysical condition in the animal, and this is favorable either tor milk or beef. 

The fourth test, which is regarded as infallible, consists in observation of the 

Mcntcheon, the milk-mirror. The escutcheon extends from the front of the bag, where 

» hair begins to grow, backward over the bag and up and around the thighs. Cows 

r*ith escutcheon well marked have strong constitutions, digestion rapid and corapletCi 

b restless and nervous disposition. 

Mr. Baldwin divides the rear mirror into two parts : the vertical inir- 
*or, which extends from the bag toward the root of the tail, and the 
;high mirror, which extends aronnd the thigh ontward. It is a mistake 
x> take the straight vertical mirror alone as a guide, and to say that when 
}here is a wide vertical mirror there is good milk. The thigh mirror 
nust be large and well marked. Oval spots of large size on the back 
)f the npper part of the bag are indications of a large flow of milk. 
Fhe front mirror is the space between the front teat and the place where 
he bag joins the body in front. If this space is large, the indication is 
)t good milking qualities. 

Another test, which he pronounces infallible, is the color of the dan- 
iruff which gathers chiefly in the upper part of the thigh mirror. If the 
landruff be oily and lemon-colored, there will be rich milk ; if dry and 
>rown, like the dust of the floor, ^oor milk may be expected. Excep- 
ions to these tests should be made in the case of blemished cattle — 
»ws which give a large mess and then drop off one-third within a month 

ber connection with the bull. These cows may be distinguished by 
7^ hair growing upon the broad escutcheon behind. Cows with 
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these crests of coarse hair will lose their milk after being in cal^ and 
should not be bred from. 

Quite a lengthy debate in regard to the ase of skimmed milk in cheese 
resulted in the adoption of a resolution deprecating such ase. 

Mr. Edward J. Wickson, in an address on the future of dairying, said: 

I havo authentic reports from ninety cbeeFe-factories and creameries, located in 
widely dillerent localities, ;;iving the average net return per cow to patrons, the 
average per cow to a single ])atron, and lowest avera^ per cow to a single pati 
The ligiires ar» drawn I'rom the actual records of the yields of more than 3d,000 eo 
In these factorie;), during the season of 1874, the average yield per oow was |^^. h 
the individual factories the liighest average {>er cow reported was S5S.07, and the 
lowest per cow in a factory nmning the same namber of days was $!MJ22, Taking sQ 
the cows into tho account, it appears that the average return per oow for the wmmn of 
average length was •S3U.r)7. It will be remembered that these figures are factory a▼e^ 
ages, not average yields in single herds. 

It appears from comparing the reports of these ninety factories that the aT c r a p 
return net to patrons per lOU pounds of milk has been 1^1.22. The highest Det yield u 
$1.38, and the lowest IK) cents. I have been much interested in c«>m paring the avenfs 
returns per row with the average selling-price of the factory, and the poands of milk 
required to make a pound of cheese, in order to determine how much of the larsayiaU 
per cow was due to the dairymen and how much to the cheese-maker and suenDss. 
In the factory reporting the highest average per cow, ($|55.07,) the selling-price of ti» 
season avertigiMi 14.11 cents, and the milk taken was 9.76 pounds to a ponnd of ehscn. 
Comparing tbis with the lowest average per cow, ($;)1.*2'2,) I find that the latter nil 
cheese for oiu;-(]uarter of a cent le&.s per pound through the season, and nsadnady 
one-half a pound more milk to a pound of cheese ou an average. But this diHenaee 
in manufacture and price can form only a small part of the diileronce between the low 
mark at ^)l and tho high mark at $r>5. 

The main jKiints in the profitableness of dairies are vested in the fturm, not hi tbe 
factory, as the following figures show. Of the dairies sepding milk to tbesixtf ft^ 
tones, the bttst season's average ])er cow is $82.17, and the averace of all the highflil 
dairies reported 1)y the fiictories is 8<'>0.04. The lowest yield in a single didry eatttyVDg 
to the factory during a h^ng season is $14.r)0 average money to a cow, and the aTengt 
of all the poor dairies reported is $29.:^ per cow. • * * Now, the question aciiMi 
and it is of the utmost importance to the man who is working for the proflta of tlw 
dairy, whence comes this great difference in the returns from the dairy-herdsf Is it is 
tho soil, the pasture, the cow, the feed, and care in the factory, and how mnoh iiiJh^ 
ence does the final re^^ort, tho market, exert upon the dairymau*s receipts f I betievs 
that all of these things are factors of the result, and that every one of them should bs 
scrutinized to see whether there cannot be some element of impruvemont introdoeed. 

The fourth annual convention of the Western Keserve Daiiymen^ 
Association convened at Garrettsville, February 10, 1875. In a dii- 
cu8siou on tho comparative merits of sweet-cream butter and ripe-cream 

bnttor, Mr. Green stated : 

Tie had formerly operated n creamery in the State of New York, and had madscsr^ 
ful experiments in tho uses of cream. Very mnoh depended upon skill in handling* 
ISweet-cream hulter would melt down at a low temperature, but sour-cream bntttf 
(i. e., cream taken from sweet milk, but held before churning until chemical action hsd 
begun) would stand. Some preferred the flavor of sweet-cream butter, others much 
prefer the flavor and aroma of sour-cream butter. The yield from sour cream msy 
be put down at 5 ))er cent, more than from sweet cream, and the butter hasabsttv 
texture. The 5 per cent, additional yield may be overbalanced by the greater vtlis 
of the bntteruiilk from sweet cream. • * * Butter would lose its exquisite flavor 
in two or three weeks, and after that creamery butter was no better than dairy batter, 

vhile fresh creameiy butter would command from 5 to lU cents a ponnd more thn 

juJvy butter. 

Mr. S. D. Harris, in a discussion ou grasses, said : 

V has boon too much the custom to depend upon timothy alone for hay. There is 

lO better crop than timothy when the circumstances are all favorable, bat it it i 

langerous crop to depend upon. The roots are so much exposed thav in a dry tiiMi 

')on land that is hard run, the crop receives a back-set from which it will scaicdy i^ 

^•'iT. What is necdc«l is a mixture with the finer fibrous rooted grasses. If it is sown 

iih riover '»nd the clover has the ascendency, it wiU kiU the grass. Clover is a gnat 

^lasH-kilie *iose shaving with the scythe and close pasturing will not answer wl2i 
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f grasaes to take fall possession of the soil and make a strong sod. If fibrous-rooted 
raases are mixed with timothy, the bulbs of the timothy will be protected. 
KAnt.iicky blue-grass or Juue grass, with orchard-grass, makes a good miztnre for 
Mil , Y>nt Dot, for meadow, as they do not mature at the same time. Red clover and 
i«tu s go well together as to time of ripening for hay. Some say they do not 
Ao orc^».u-grafl6 because it goes into bunches, leaving barren spaces between. When 
; onerates in that way it is because of a want of fertility in the soil. " * * As a 
Ti crop for soiling early in the season, rye comes in first, but some farmers say that 
▼4, ^ot od feed tor milch-cows ; that they fall off in their yield of milk as soon as 

•/ . .J feed on ereen rye. Tne earliest and beet grass-feed for soiling is orchard- 

«.^ . i this will do to use until red clover is ready. Bed clover wiQ last until 

^wrea x^m is large enough to use, and then you are safe. Hungarian grass ia a good 

xop for green fe^ and also for hay, as it can be sown late in the spring upon land 

rhere oats or other crops have failed, or when it is apparent that there will be a E&ort 

cop of perennial grasses. • * * Hay that is made just right is as fragrant ae 

lioioe tea, and farmers cannot afford to make it any other way than just right. Grass 

bould never be cut when it will be rained on, and partly cured hay should never be 

ccpofled even to a night's dew while spread over the ground. Grass cats easier when 

**• ie wet with dew or rain, and this is often a temptation to go into the meadow, when 

farmer had better be asleep than spoil his hay. In the harvesting and onriDg of 

>^>o-fodder there is an immense waste of what might be a very valuable material fior 

r-feed ; but as it is usaally done, the fodder from corn-stalks is badly damaged from 

exposure to the weather in the worst part of the season. It would pay farmers 

▼6 sheds and lofts in which to stow away and cure this valuable material before 

learly ruined by exposure to autumn and winter storms. 

The report contains an article by Prof. K. S. Townshend, on hog^hol- 
eira. After detailing the symptoms, he gives the following directions for 
the treatment of the disease : 

In tbe first stage of hog-cholera, while there are copious and dark dischargee from 
bowels, two things are desirable : First, to give some absorbent, or alkaline tub- 
»««aoey to correct the irritating character of the contents of the boweln. For this imr- 
poee one or two drachms of bicarbonate of soda, dissolved in milk or mixed with a 
rarm mash of wheat-bran, will be usefuL Some secure the same object by putting 
Bindflora and ashes within reach of their swine, which they will often eat greedily. 
Sara of corn burnt almost to a charcoal are also a popular remedy in some localities. 
Dharooal and the small of stone-coal are also said to be useful. The other indication 
It this stage is to give some cathartic that will excite the liver to activity. For this 
[mrpose W grains of powdered mandrake-root may be given to a hog weighing from 
100 to 150 Dounds, or from 10 to 20 grains of calomel may be used instead, and repeated 
f nee< '. If the disease has passed to the stage of constipation, the sulphates of 

loda &<. i gnesia, in doses of half an ounce for hogs of the size above mentioned, may 
)d dj T Jd in half a pint of water, and given once or twice a day until their effect is 
» , or castor-oil in doses of an ounce, mixed with a drachm of spirits of turpen- 
, 7 be substituted. Sometimes it may be more convenvdut to give sulphur with 
^, .,JL doses of an ounce or more. When difficult breathing and cough have come 
^M, tlie sides of the chest and throat should be rubbed with spirits of turpentine or 
iome other strong liniment, and half a drachm of saltpeter, with a grain or two of tu- 
tor emetic, may be given two or three times a day, either with bran-mash or dissolved 
in water, and poured down the throat, the snout being first elevated by a noose in a 
unaU. rope. It should not be expected that one or two doses of any remedy will effect 
% cure, or that any article, however valuable, will be equally suitable in aU stages of 
Oie disease. 

The contents embrace Dr. E.. L. Startevant's article on physiolog- 
ical considerations concerning feeding for batter and cheese, repro- 
dnced from the Connecticot report, and articles on the population of 
the apple-tree ; history, pedigree, and habits of the grasshopper ; (these 
three artic^ies are illnstrated ;) history of our common cultivated vege- 
tables ; epizootics ; Devons ; Short-horns ; the food of birds as related 
bo agriculture; tubercular consumption in cattle: pork-packing in the 
West; the eighth annual report of the State Horticultural Society, 
nclnding the annual address by the president, Dr. J. A. Warder, and 
iddresses or essays on the influence and mission of horticulture, forest- 
ree planting, home-adornment, and gardening as a fine art. 
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•VERMONT. 

The third biennial report of the State Board of Agriooltare, M: 
flactares, and Mining, for 1875 and 1876, contains, in addition to oi 
records, no less than fifty distinct papers on subjects pertataung to von* 
ous phases of the three branches over which the board has snpervisioD. 
Most of these are necessarily brief, as they are included in a volume of 
700 pages. One of the longest and perhaps most valuable is an iUoB- 
trated article on insects injurious to the potato and the apple. The le* 
lated subjects of farm-management and farmers are discussed in no 1 
than seven separate essays ; matters pertaining to dairy-husbandry in 
Ave ; the horse, in four ; sheep-husbandry and the grass crop each in 
three. Among the other topics presented are fertilization, firuit-coltare, 
horticulture, bee-culture, poultry-keeping, application of ^^the sand- 
blast" in lettering head-stones for the national cemeteries, the potato- 
disease, sanitary reform, water-power in Vermont, report of the State 
geologist, and, not least, *^ the merits of Vermont." 

The secretary alludes to the work of the Board during its brief exist: 
ence in arousing attention and securing the co-operation of the fiurmen 
of the State in many needed reforms. During tlie year 1876 the Boaid 
held seventeen public meetings in different localities, at which papen 
were read and addresses delivered, followed by ^scussion of the to^ 
presented. 

The analyses of artificial fertilizers, by Prof. Peter Oollier, under fhfl 
direction of the Board, are still prosecuted. In evidence of the boiefit d 
tbia work, it is stated that as a result the average value of the forlalisen 
offered in the market has been advanced 33 per cent. 

Discussions on dairying, the great interest of the State, occupy a laqp 
space. Among other topics worthy of special notice are those lelaftinf 
to grass-raising and the. introduction of new forage-plants; the see^j 
of land, and the genuineness, purity, and vitality of seeds ; and stock 
raising, food-rations, and the comparative value of different kinds o 
food. 

Mr. Gardner S. Fassett, in an article on the selection of cows for th 
dairy, gives the results of some interesting experiments made with tfa 
milk of different cows. He states that he owns a high-grade Jeree 
heifer that exhibits as good a percentage of cream in one hour, whc 
the milk is set in test-tubes, as at any time thereafter. He also owns 
flne-grade Ayrshire cow, eight years old, the milk of which shows tl 
best percentage of cream in about twenty-four hours after it is draw 
In order to satisfy himself as to the facility with which butter could 1 
made from the milk of different cows, he selected the cream firom the 
two cows with which to make the experiment. The milk, cream, butU 
and buttermilk of each cow were separately and carefully weighed, ai 
the time required to churn each noted. The experiment was made i 
the 23d day of October last, when the cows were in the bam at ha 
having two quarts each of oats per day. 

The Ayrshire cow gave 22 pounds 4 ounces of milk ; wtight of creai 
2 pounds; time in churning, 40 minutes; weight of butter, 1 pounci 
mncc ; weight of buttermilk, 15 ounces. Buttermilk appealed rich, 
/uougli there were butter-globules left in it. The Jersey heifer, t\ 
^ears old, gave 10 pounds 8 ounces of milk ; weight of cream, 1 pou] 
: ounces; time of churning, 20 minutes j weight of butter, 12 ounce 
'f buttermilk, 8 ounces. This buttermilk, he states, was as blue 
-'i'immed milk. 
Tb* ipvt rinv 'ift T"ixed the milk of the two cows. Weight of mil 
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2 pounds 4 ounces ; weight of cream, 3 pounds 1 ounce ; time of churn- 

BCy 30 minutes ; weight of butter, 1 pound 12 ounces ; of buttermilk, 1 

md 5 oances« 

*. I ett regards the Jerseys as the best butter-producing cows, for 

lol wing reasons: Their cream rises quicker, simplifying the process 

jmg milk; their butter is yellower, can be churned fi^m cream in 

'ery much less time, and can be churned at higher temperature with 

1 results ; their butter commands a higher price in market than that 

t other breeds. He gives the points of a good cow, as follows : 

A Rof ty Telvety skin, (and good feed helps to make a good skin ;) fall eyes ; small 

'^ wide escQtcheoDy a place to put a bag; weU-spread teats of good size; Jgrgd, 

d milk-veins, with large orifioe at their source. A slim neck is a good sign, also 

k bIuu tail and clean limbs. Almost aU good bntter-cows are bright and sprightly. A 

Soody Tigorons constitution is very important. 

Of the size of cows, he says : 

I have never considered it one of great importaoce, and yet it demands some atten- 
don. A cow consumes of good hay about 3 per cent, of her live weight dailv, to 
rapport life and repair the waste. If a laige cow wiU, when not used for the dairy 
longer, make eneugh more beef than the smaU one, that makes the same amount of 
tratter, to pay for the greater amount of fodder consumed during the years she is kept 
for a dairy-cow, she is worth the same, and this is the best rule I know of by which to 
Indge of the relative value of large and small cows in the butter-dairy. 

Mr. E. S. Wood contributes a paper on the value of meal as feed for 
milch-cows. While he is usually supplied with a sufficient amount of 
good grass and hay for his stock, he thinks his cows need something 
more than that to keep them in good physical condition. By feeding 
them two quarts each per day of meal, with the addition of shorts in 
winter, a uniform flow of milk is kept up the year round, and a good 
quality of butter is made during those months when there is no pas- 
turage. • 

In an article on breeding and rearing farm-stock, Mr. 0. H. Hubbard 

A cow that has, in growing to maturity, consumed an undue proportion of the nutri- 
ment in her food in the manufacture of a large, coarse head, with a great pair of horns, 
and a coarse, masculine frame, which must be vitalized and warmed by food every day, 
or one that expends much vital force in roaming about the pasture, running and fight- 
ing, is not an economicid machine. One that rails to draw the nutriment out of her 
food and make anything out of it may be a good machine to manufacture manure, but 
must be regarded as a wasteful one. 

On the subject of breeding and training, he says : 

The natural tendency is toward deterioration. If any function is not cultivated by 
breeding and training, it will be very sure to grow less in power and activity. The 
oow that is not milked loses the Capacity to give milk, and transmits a tendency to the 
same incapacity to her offspnpg. I do not intend to reflect upon any particular breed 
of cattle, or other animals, i^ the same thing exists amon^ all. The Jersey breeder, 
who goes for a particular color of hair, horns, tongue, or switch, hurts his stock every 
time. The Ayrshire breeder, who endeavors to imitate the lordly form of the short- 
horn, impairs the value of his Ayrshire cow*; and the short-horn breeder who, in breed- 
ing stock for New England, neglects to perpetuate and improve the dairy qualities for 
which that breed was once so celebrated, is doing an incalculable injury to the dairy 
interest. * • * The relative influence of the parents in determining the character 
of the young depends, in my opinion, largely upon the degree to which the qualities 
of each have been fixed and intensified by Judicious breeding, and on their comparative 
vigor and stamina. It is thought by some writers on the subject that the male parent 
exercises a controlling influence in the external form, covering of the skin, and the 
locomotive powers, while on the mother depend the vital and digestive fanctions. 
This rule must, I think, be accepted with a liberal allowance for circumstances. It is 
certain that the sire exercises a marked influence over the character, as a dairy-cow, 
of the young. It is not enough that one parent possesses the qualities it is desired to 
perpetuate. Both must have them, and both must be descended from families thEt 
exhibit them. Then the character of the issue is measurably certain. 
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In a brief paper on the winter management of neat-stock, Mr. L C 
Fisber gives his method of raising calves. At the age of two days oil 
he takes the calf from the cow, and teaches it to drink its own daiD? 
milk mixed with skimmed milk twelve hoars old. At the age of te 
days he feeds it exclnsively skimmed milk twelve hoars old ; at fiftM 
days, twenty-fonr hoars ; at two months, thirty-six ; at three monthi 
thick milk, with what dry shorts it will take. As often as once in a 
weeks he dissolves a piece of saltpeter as large as a robin's egg in tli 
milk. ^^ With plenty of milk, shorts, early cat hay, water, and exeida 
a calf can be grown from 2 to 3 poands a day for a year." 

Mr. Albert Chapman, in a paper entitled ^^ Horses for Yermonty" givi 
the foUowing points as deserving the greatest attention : 

The horse that has such innltifarions duties to perfonn must be of mediom size, 
he is too large the travel up and down our hills, at any gait Vermont^TS wiU be aa 
isfied with, will soon shake him to pieces. He must be medium in height us well i 
weight. Six teen-hand horses may all be very fine to talk about, perhaps to mU ■ 
some parties, but they cannot, as a class, endure the ro&iL at a lively pace with bon 
of a hand lower measure, especially in a hilly country. • • * Another very injM 
tant qualification of the Vf^rmonter's horse must be a goo<l, kindly dispositioiL Wlu 
he bhould be a willing, quiet, peaceable worker, he must not be a lazy dolt, or ti 
requirements for a good horse will not be answered. Although quite aa many uebm 
sons as is desirable are becoming professional trainers and oreakers, still It ii,pc 
haps, quite as well that all cannot be, and so long as so many of oar bon 
have to be broken and driven by farmers and their sons, who are companniTt 
unused to this work, this item of disiK)eition is one of great importance. Ai 
other requisite for the Vermonter's horse is earl^ maturity, or, at least, the abOil 
to perform much of the work of the farm while he is growing, maturing, and beoonii 
fitted for market, without breaking down or becoming nnsonnd by sach use. Ai 
lastly, under this head, Vermonters should raise such horses that, as they arrivs i 
maturity, will bring good prices in market ; and the nearer they come to gentleiBM 
stylish driving-horses and fulfill the other requirements, the better, and the more tin 
will bring. This horse should be of medium size, well proportioned, dean, flat UbI 
strongly made, but not coarse or ^oss ; good color, bay, brown, black, or cbestiint ; ] 
should have a good, easy road ^ait that will take along a buggy with two men in i1 
mile in four miuntes, ten miles m an hour, or from sixty to eighty miles in a day; wi 
a courageous, free disposition, that will not require more work to get this perfonnao 
out of him than it is worth when you get it. Withal, he should nave a bottom or e 
durance that will not make it impossible to sometimes repeat these performances^ m 
enable him to perform a reasonable amount of driving every day. With thesflL a go 
kindly disposition, free from all tricks or vices, is indispaisable. Any horse that pt 
Besses all these ^ood qualities is worth anywhere from $300 to $500 ; and the mil 
beauty and style m performing this work you can combine in them, the more can 
a<Uied' to the prices, with a reasonable expectation that the draft will be honored. * * 
A horije may have a fine form and beautiful color, but if he has not a good gait 
good courage, if lie is ill-tempered or tricky, the man that buys him at any price tli 
will x>ay for his raising and breaking will be cheated. 

In size, color, docility, activity, and endnnince, he regards the Ho^ 
horse, when crossed with dams of larger size, as the best breed of hors 
for Vermont. ISome of the best horses ever riised in the State, as wi 
as those that have brought the highest prices, were sired by Morgs 
itallions from such mares as were .sired by Post Boy, Henry Bishoi 
lianibletoniau, Harris's Uambletonian, and others of that class, and! 
thinks that if it is desirable to increase the size of the horse it should I 
lone by the nse of a larger dam, not a larger stallion. 

Mr. J. F. Hemenway, in an article giving the history and pedigrc 
xo far as known, of old Justin Morgan, speaki as follows of this breed 
•orses : 

i? irst, the Morgan is the strongest-blooded family of horses in the country, and d 
hereforo, bo bred more uniformly than any other breed } secondly, they possess t 
grandest combination of beauty, tractability, speed, and endurance ; and lastly, 1 
h^^onf^h o/.«Hm«^tmT> and adaptation to our soil and uneven ooontiy. 
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If r. John H. Mead, in an article od sheep-hnsbandryi gives some facts 
licb will DO donbt prove of interest to many persons engaged in rear- 
lep. As to the mode of determining the age of sheep, he says : 

I » ] of the Bheep is generaUy determined by their teeth. When th^ are about 

b j^im. und a half old, tbey shed their two center teeth of the inoisors, aiul two wide 

em grow ont and take their phice. The next year the next two are shed, and when the 

aep is three years old the four central teeth are folly grown. At fonr years thiey 

▼e six teeth, and at five years the teeth are perfectly developed. This is one 

■r before the horse or ox can be said to be fally month^ This mle for the age of 

Mip will hardly ever fail in ewes ; bat sometimes will in the case of rams. If not too 

sheir age may be determined b^ the growth of their horns each year. The diffor- 

wO eansed in the shedding of thetr teeth may be by the manner in which the sheep 

s 4 d for. If well fed and kept in a thriving condition, they wiU shed them faster, 

t^^w rfrmk Some sheep with the faU month wiU hold their teeth mnch longer than 

rs. The natnral age of sheep is about ten years, to which time they wUl thiiye 

«« breed well. 

In regard to the pecnliar skin of sheep, the formation and growth of 
Oi &C., Mr. Mead says : 

T n of sheep is composed of three textures. Externally is the cuticle or scairf- 

Aun.h is thin, tough, devoid of feeling, and pierced by innumerable minute holes, 
I which pass the fibers of the wool and the insensible perspiration. It seems to 
%ri. . scaly texture. This is plain to be seen when the sheep have the scab. Below 
is is the rete muconem, a soft structure, its fibers having scarcely more consistence tluui 
seilaeo, and being with great difficulty separated from the skin beneath. This seems 
be puMed as a defense to the terminations of the blood-vessels and nerves of the 
in, and these are in a manner enveloped and covered by it. Beneath is the cutis or 
BO skin, composed of innumerable minute fibers crossing each other in every direo- 
m^ highly elastic, in order to fit closely to the parts beneatn and to^ield to the various 
9lM)>DS of the body. Judging from the mixtiure of wool and hair m the ooat of most 
limals, it is thought by some that the jnimitive sheep had a hairy covering. It is 
id that there are at the present day varieties of sheep that are clothed outwardly with 
lir of difEerent degrees of fineness, and underneath the external coat is a softer, shortcur, 
d closer one that answers to the description of fur, but which reaUy possesses all the 
aracteristics of wool. It is, therefore, highly improbable that the sheep, which has 
w become by cultivation the wool bearing animal, should, in any country, have ever 
en entirely destitute of ^ool. Sheep of almost everv variety have at times been in 
e gardens of the Zoological Society of London, but there has not been one on which 
Dortion of crisped wool, ^though exceedingly small, has not been found at the bot- 
m of the hair. The filament of the wool has scarcely pushed itself through the pores 
the skin when it has to penetrate through another and singular substance, which, 
Hn its adhesiveness and color, is caUed the yolk. It is found in greatest quantity 
out the breast and shoulders, the very parts that produce the best and most abundant 
lol, and in proporticm as it extends to any considerable degree over other parts, the 
K>1 is then improved. It differs in quantity in different breeds; it is very abundant 
the Merino. 

rhe yolk being a true soap, soluble in water, accounts for the comparative ease with 
lich the sheep that have the natnral proportion of it are washed in a running stream. 
le fiber of the wool having penetrated the skin and escaped from the yolk, is of a oir- 
lar form, generally larger toward the extremity and also toward the root, and in some 

nces very considerably so. When the animal is in good condition and the fleece 
»«vhy the appearance of the fiber is briUiant, but when the state of the constitution 
bad the fiber has a dull appearance, and either a wan, pale light, or sometimes 

aly any, is reflected. 

Mr. Henry Lane, in a x>a>p6r on breeding and feeding sheep for the 

kety says : 

b'or breeding ewes for early lambs, I prefer the grade Merino, avoiding the wrinkly, 
ort, gummy-wooled ones, selecting those of a vigorous constitution, broad, wide- 
pped, short-legged, tendency to early maturity, prolific breeders and good milkers, 
an age not less tbao three or more than six years. Such a selection requires good 
igmeiit. To serve the ewes I prefer a Southdown ram to either a Leicester or Cots- 
>ld. Rams should be pot with the ewes in Septembw, that the lambs may be 
[>pped in February. It takes about ninety days to make a lamb sufficient sice and 
;ne8s for market. At this age they should weigh 60 pounds. The ewe should have 
k1 that will keep up her condition and produce an abundance of milk. During the 
ckliug period she needs as heavy feeding as a grain wether when fattening — com to 
ep her in flesh, oats, bran« oil-meal, buckwheat^ and a free feeding of roots to pro- 
oemilk. 
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Mr. Lane details some of his experiments to ascertain the rate of gaii 
in lambs. He says : 

I will givo the weight of one, which will f^ver about the avemge gain. This Iml 
was dropped February 9, and weighed 8 pounds ; February 19, 13^ ponnds; Febraii; 
26, 17^ pounds ; March 5, 21f pounds ; March 12, 24i pounds ; March 19, 26| poondi 
March 27, 31^ pounds ; Aprih2, 35f pounds : April 9, 39 pounds; April 16, 42 pomidi 
April 23, 45i pounds ; April 30, 49 pounds: May 7, 54 pounds j May 11, 56 ponndf. A 
ninety-two days old, deducting the weight at birth, the gam was 48 poondi, a tiif 
over one-half pound per day. My ewes were too old to be good znilkers ; the lot abool 
have been at least 10 pounds heavier. The fleece should bring $2 and the lamb |l 
making $8 per head. Lambs dropped in April will be found the most ijrofitaUe ft 
winter and spring feeding. During the last part of the fall, by the middle of (V 
tober, I commence feeding this class of sheep, giving, during the month of Norao 
her, grain liberally, and they should have access to a daily feeing of hay. Thdi Ido 
should be fat and flesh forming substances, such as wiU produce growth aa weU m hi 
To full-grown sheep feed com ; to lambs, oats, pease, com, and bran ; and I think J 
pays to raise roots to feed any fottening sheep. * * • This daaa of sheep genenlf 
are more profitable to feed than full-grown ones for three reasons : the first cost is no 
more, and sometimes is less per pound ; the gain is greater on the same amount of M 
and the selling price higher per pound. From my sheep-book I copy the foUowing 
Forty-four yearhng grade Merinos cost, in the fall, fy per head ; average 'iv'ei^t Dmm 
her 1, 55 pounds ; sheared and sold April 15 ; average weight after sheuring, 72 poondi 

gain in four and one-half months, 17 pounds ; sheared 2SS> pounds : sold fyr f^J& pa 
ead, including wool. Two winters ago I fed a lot of half-grade CotawoUs; avHi| 
weight when commenced feeding, 50 pounds ; cost, 6 cents per pound. Jannaiy i 
average weight, 62^ pounds; February 16, average weight, 69 pounds; Mazoh 30, am 
age weight, 75 pounds. Sold at that time at 8 cents per pound, or $6 per head. Tl 

East winter I fed 104 lambs, half-blood Cotswolds. From December 1 to April 1, fli 
undred and twenty-two days, I fed 9,100 pounds of grain of the following yaiie^ioi 
proportion : Of each 100 pounds, 65 pounds were com, 25 ponnds oats and pease, ndl 
pounds bran. Nearly all the grain was ground. 



Weight of lambs. 



Deeomber 3—7,034 pounds. 
JiUiiiftry 4—7,633 pounds. . . 
Febmary 6— 8,154 poonds . 
Marok 11—8.985 ponnds. . . . 
April 1—9,505 pounds 



Time between each 
weighing. 



38 days 

33 days 

34 days 
21 days 



Gain. 



500 pounds.. 
531 pounds.. 
831 pounds.. 
5SiO pounds.. 



87 06.101 
73 41.101 
78 48.104. 
60 4M01 
9141.101 



During the month of December I fed 50 pounds of grain per dav ; first fifteen di^ 
in January, 60 pounds ; last half of the month, 70 pounds ; fh)m Isibmary 1 to SO, I 
pounds ; m>m the 20th to the 10th of March, 90 pounds ; the reminder of the tin 
100 pounds per day. 

Mr. G. G. Pringle, in a paper on the hybridization of cereals^ detail 
some snccessful experiments in cross-fertilization of wheat. He odd 
menced them in the spring of 1870, by impregnating a few ovnles in 
head of the Black Sea variety with pollen of the Golden Drop, or Sib 
rian. He selected the Black Sea variety because of its extreme hard 
ness, and crossed it with the Golden Drop in order to unite the hard 
ness of the &st with the liner Hour-producing qualities of the latte 
The fruit of this cross, a half dozen grains, was sown the next sprin 
in a drill and cultivated with the utmost care. This first year the planl 
showed great uniformity of character. They were, speaking in a genen 
way, intermediate between their parents. Except for a few short awi 
on the upper part of the heads, they were beardless like the Gk>lden Dro] 
though they had sprung from seed borne on the Black Sea, a fnll-beardc 
variety ^ the chafi' had taken a reddish tinge from the Black Sea ; ai 
the kernels were larger, plumper, and of lighter color than those of thi 
variety, evidentiy partaking strongly of the character of the Golden Dro 
'j^reat vi^or was displayed by the plants, and the heads were of nnnso 
"^ngtl Possibly this great vigor was in part due to the good effect 

. -iflint Artainiy go/^^i pnUivatiou had Something to do with it. Tl 
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ectod prodact of these plants was the second spring sown in drills 
i kept separate by nambered stakes. Of this experiment the writer 
is: 

Am the plants grew Inxnriantly and tillered freely, I counted on a rapid increase of 

stock of these new yarieties, which, judging from the character they exhihited the 

jrear. would, beyond qnostion, be valuable gains to agriculture. But as the 

«Hi aed from the sheath of the upper leaf, great was my astonishment and dismay 

m, obu^ T e among the plants of each <uass a wide diversity of forms. There were heads 

k Tarions lengths and of many forms ; there were awnless heads, and heads bearded 

A every degree. As the other characters, those belonging to the Kernel, developed it 

lecame manifest that the several characters of both original types were Jostling 

\ ther in complete confusion. Reversion was playing its part, and, stzriggliDg 

jist inheritance, was fining for certain characters the ascendency in one plant, 

1^ in another it was giving the advantage to those quite different. It was appar- 

i ' seekilkg to resolve the hybridity I had efifected, and to carry back a part of the 

B to one parent form and a part to the other. That it did not in some instances 

u rletely succeed in this, showing me firom this union resolved the Black Sea and tibe 

k/j^mMi Drop pure i^ain, I cannot deny. Usually, however, it failed to gather up again 

11 characters peculiar to either type, so effectually had hybridization segregated 

And dispersed them through the direct .offspring of the cross, the plants of the 

or first ^ear, and was compelled to leave them scattered irrecoverably and 

u^ without law into new combinations innumerable. 

len I saw this medley among my crosses I relinquished my expectation of speedy 
rantage firom the experiment, and but for the aid which selection offered me would 
« remitted altogether a work involving so much of care and patience and yielding 
perplexity and disappointment. Selecting, however, a few of the most distinct 
. ^«romising forms, and beginning again the third year with the product of sinffle 
tSy as before, planting in separate drills, and if any sporting appeared in the dml, 
„'sa almost invariably the case, though the degree of variation became less and less, 
pc)cting from the drill in such event the best plEUit, the one which approached nearest 
•he ideiS appointed for that driU, to yield seed for the next year, I have succeeded, after 
ir years, in fixing the character of several varieties. The sway of inheritance in 
Midm is no longer disputed, and they come true from seed. Ko. 6 is a bald, red-chafi 
iTAtiety, with its kernel small, scarcely longer than broad, and very tawny in color. 
. 7 is bald ; red chaff; kernel large and plump ; reddish. No. 9 is bald ; chaff nearly 
f*uite ; kernel largo, red, very plump. No. 13 is bearded; white chaff; kernel liu'ge, 
>blong« .rather light colored. No. 15 is bearded; red chaff; kernel large, plump, dark. 
So, 1&^ is beardMl ; white chaff; kernel of good size, almost spherical ; not deeply col- 
or^. Assorted from No. 15. Only three years ago the two sorts were contained in one 
kernel. 

It is interesting to trace each of the several characters of these six varieties to its 
origin either in the Black Sea or the Golden Drop. I will add that all of these new varie- 
ties are remarkably vigorous and productive, carrying heads from five to six inches in 
length. All have resisted mildew or rust the past year. 

WISCONSIN. 

. 

The annual report of the Secretary of the Wisconsin State Agricult- 
ural Society, for the year 1874-'75, contains, in addition to the routine 
md business transactions of the association, a full report of the proceed- 
ings of the State agricultural convention held in January, 1875, and 
aamerous interesting and valuable papers on subjects of special interest 
!x> the farmers of the Northwest. 

Secretary Field, in his preliminary report to the governor of the State, 
'S that the season, as compared with the past five years, has been one 
31 general prosperity among those engag^ in the varied branches ot 
agriculture, except, perhaps, the growers of wheat. Throughout the 
State the season seemed to be unfavorable to the production of this 
cereal. The greatest loss was from the chinch-bug; in some localities 
they entirely destroyed the crop. Much depression was consequently 
caused in the large wheat-growing districts, where, for years past, but 
ittle else had been cultivated. All other products gave a full average 
^ield and commanded remunerative prices. 

The success of dairy boards of trade, as inaugurated and conducted 
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in the eastern section of the conntry, has stimnlated the people of Wk- 
consin to effortB in the same direction, and already the system is in 
successful operation in various sections of the State. Begular market- 
days have been established, and the purchaser has been practically 
brought to the very door of the producer. The result has been so satis- 
factory that farmers in other leading branches of agriculture are urged 
to co-operate with each other in the sale of their products. Societies^ 
including State, county, and so on, down to town-club and grange, are 
complimented as having accomplished much good, and as being capable 
of conferring yet greater benefits as educators of the industriflJ masBe& 
The secretary says : 

A mntnal interchange of ideas, an intelliffent oo-operative aofaon on the part of tiion 
whose interests are identical, is mnch needed. Farmers must mo^e with um ace, Imp 
np with the other professions, not years behind. Individoal efibrt can acoomplish Inl 
little. Organization is what now moves the world. Combinationa of d^italists go b^ 
fore legislatures and get all they ask, or prevent what they do not deaire. Wen we 
formers ever known to organize and ask the le^slatnre for speoial privileges, or to pn- 
vent the enactment of class laws against our interests t Farmers Bhoold not be leal 
food for other organizations to feed upon, without preparing to devour in rotom ar 
self-protection. They can at least be Just to others, and at we same time generaoi ts 
themselves, if they will but combine and work together for their interests as otiMr 
classes do. The more intelligence, the more successful and better will the orgeniatioa 
be. Agricultural papers are doing much to stimulate and build up the industriil in- 
terests of the State, and they should be encouraged and sustained ; but " a &ce to isn 
talk" will do more good in an hour to educate and impress upon the mind ftetasod 
principles than all the articles read in a paper during the year. Hence^ &nner8 sbodld 
organize, give their exi)orience to each other, read, talk, counsel, adviae, beoome mon 
intelligent, and be better prepared to govern and direct the affairs of State and natios. 

The first anoual report of the commissioiiers of fisheries of the State is 
contained in this volume. The commission received, throogh Professoc 
Baird, 100,000 spawn of the California salmon. Mr. Palmer, one of 
the commissioners, who owns a private hatching-honse at Boscobdy 
undertook the hatching process and the distribntion of the yoong fiy. 
From these spawn he hatched some 61,000 fry in excellent conditiOD, 
and when distributed they were unusually strong and healthy. Nine- 
teen thousand of these fry were distributed in the waters of Orant, Craw- 
ford, and La Fayette Counties, and the remainder in the uorthwestera 
counties and among the lakes and rivers of Sheboygan, Fond du Lm^ 
and Winnebago. The commissioners affirm that there is no other State 
in the Union, disconnected from the seaboard, so well adapted to fisb- 
culture as the State of Wisconsin. There are two hundred and twenty* 
five lakes in the following-named sixteen counties: Kenosha, Eacine, 
Walworth, Waukesha, Jeflersou, Dane, Washington, Dodge, Golambia, 
Sheboygan, Fond du Lac, Green Lake, Marquette, Waushara, Wau- 
paca, and Winnebago. These lakes cover 388 square miles, or 248,320 
acres of water, which large surface is now comparatively unprodactive. 

The State agricultural convention was held at Madison, (from Janu- 
ary 27 to 30, inclusive,) and was largely attended by the leadiofi ^^ 
and fruit-growers of tbo State. The session was opened by Pi v^ 
Eli Stilson, who read a paper entitled, *'How shall we improve 
riculture of Wisconsin t" iDuring the sessions of the conv „ 
following-named papers wore read, and, in many cases, oomi i 
at considerable length : '' Peat, a cheap fuel in the n fr™ ' 
H. Newton ; " Protection from lightning,'' by Prof, joi 
" Objects and methods of cultivation,'' by Prof. W. W 
of the lessons of the past season," by J. W. Wood; ** 
ing," by John Bascom, president of the Unive y 
need of organization among producers," by 
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antages and disadvantages of machinery in agTicnltoie," In' B. 
ton ; " Qypsnm, or land-plaster, and bow to nse it," by N. E. 
^'Agriculture, a glimpse at its past, present, and future, " by J. 
:h ; *' Interest OD money, a high rate ruinous to productive in- 
' by Secretary W. W. Field ; " The future outlook of the d^ry- 
. in Wiaconsin," by Stephen Favill ; " Horsej)," by John L. Mitoh- 
Lgricultnre, or light in the bee-hive," by G. W. Maryatt: "Na- 
Detbods of soil-formation, and the process of colture wbicn these 
Is suggest," by Prof. John Marrish ; " Soils of Eastern Wisconsin," 
. T. (J. Chamberlain ; " Live stock on Wisconsin farms," by G. 
TOW. Several other interesting papers and two or three valuable 
i from special committees are contained in this volume. Experi- 
on the university farm, under the direction of Professor Daniels, 
lo given. The experiments with seed from the tips, middle, and 
af ears of corn are interesting. These experiments were com- 
i in 1870. In this year, com from the tips, butts, and middle of 
me ears was planted, and each year since the tips, butts, and 
I of that raised from like seed the previous year were again 
d. The yield upon adjacent plats of equal size this season was as 
): Tips, 4G6 ponnds ; middle, 414 pounds ; batts, 422 pounds. Ko 
nee was visible in the quality of the com. The result of five 
experiments demonstrates that it makes no difference from what 
1 of the ear seed is taken. Professor Daniels's experiments for the 
rement of soils by mechanical means are given as follows : 

iXMriment vm begno in 1871, upon toar fuU^^'^nt^ pSato of an acre each, to bo 

ed aa follows : Plat 1, to be plowed to a depth of 5 inches only ; plat 2, to bo 

12 iocbee deep; plat 3, to beplowed20iaabeBdeepb7tiencli-plowin|t; plat 4, 

owed '20 incbes deep b^ sabeoUuig. 

1 and 2 bate been cultivated in the preaeribed manner from the begiimiag. 

I, in 1871, was plowed 12 iucbea deep only; in 1873 and 1S73, 17 iochee, and In 

inches, which u as deep ae it haa been fonnd practicable to plow. 

1 was aubsoiled I(> inches deep in 1671, 17 inohea in 1872 and 1S73, and 18 iochea 

altivation of these plats baa been the samein all otherTMpeots than those ntea- 
The soil iflolay, with heavy clay anbaoil; the land is level and rathsr low. In 

1 of 1673, an nndergroand dcain was laid through each of the plats, to oanr 

rater that foimeily Howed over them all after heavy rains. These plats have 
cnltivation to coin daring the entire four j'eon. Toe folio wing table gives the 

Teach, in bushels of ears, weighing 7& pounds: 



Method of onlti-Mion. 


.871. 


isn. 


.813. 


1^*. 




»4 


sa3 


il* 

































Tield this year shows the benefit of deep cultivation In di? seasons, while the 
field last ;ear, on the deeply plowed plate, illDstratee the injocioiis tMolte, in 
•Disan, of deeply plowed platsina retentivesabsoil, wilbnooatletfot the supec- 
water. 

t/or 1875-'76. — ^Tbis volume is not so liu-ge as its predecessor, nor 

11 ooab as great a variety of papers on agricnitnral subjects. In 

tO( eovemor, t secre^ry -takes occasion to state that the 

natioi i2;ntury was somewhat disconniging to cer- 

wii interests of the State. A greater 

uiAD in any previous year, but the uuusn- 

'ft I in August and September, en- 

oosly iigured almost every field 
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in the State. The loss of this staple cereal produced a marked effect 
upon the beef and pork product, as it was found necessary to ship many 
cattle and hogs to market in a half-fatted condition, and thousands rf 
stock hogs were shipped to Iowa, Nebraska, Kansas, and other westein 
States for want of corn to feed them. 

Wheat was a fair average crop in the northern and western portions 
of the State, while in the more central and southern part the chmch-bng 
did serious damage, again in many instances entirely destroying the 
cereal. Oats yielded heavily, and the crop was of extra quality.^ Pota- 
toes and vegetables generally were abundant and excellent. Prices of 
the cereals and stock-products ruled fair, and were highly remuneratiye 
where good crops were produced. 

The secretary alludes to the work of the State Agricultural Society, 
the granges, and farmers' clubs of the State, and says they have done 
much during the past year to promote the interests of those engaged in 
the different branches of farm-work. Of the State society, he says : 

The V^Tisconsin State Agricnltaral Society is earnestly striving to better the oondition 
of the farmers and all others engaged in indastrial, productive, nseftil enterprises. By 
its annual exhibitions, it has stimulated better productions in all branches of fiuming. 
By its annual publication and oonventionSi it has caused a deep interest in other im- 
portant subjects outside of the mere routine work of the farm, showing the intimate 
relations and connections the farmer bears to all other useful employments of theStite. 
The society is to work for others, not for itself. It desires to reflect the sentimenti and 
views of the industrial people, the classes it was intended by its founders to aid and 
encourage, and if possible it will take advance steps upon aU questionB it deems of 
vital importance to the useful industries, thus quickening thought and action amcng 
producers and leading them to a higher position in the social, political, amd all other 
relations of the State. * * * This society has done much to raise the stmdacdof 
education and intelligence and place the industrial workers upon a higher plane-^a 
an intellectual atmosphere where they can think for themselves and keep step with 
the advanced, progressive spirit of the times. 

In addition to the business transactions of the society and the list d 
premiums offered and awarded at the annual State fiedr, this volume con- 
tains well- written papers on the following-named subjects: ^^ Finance," 
by George W. Gate ; " Producers' Perils," by David Ward Wood ; " Pi- 
nance," by Sidney Myers 5 "The farmers of Wisconsin," by George W. 
Lee ; " Better education of farmers a necessity for both the present and 
future," by J. M. Smith 5 "The farmer in politics," by William Orledge; 
"Our agricultural 'rag baby,'" by E. H. Benton; "Grold as a stand- 
ard of value," by G. M. Steele, D. D.; "A consideration of the incon- 
vertible note scheme," by E. B. Leland ; " Dollars and sense," by S. D. 
Carpenter; "Butter-making and the care of cows," by h\ C. Cnrtis; 
" Eenovation of soils by rotation of crops," by A. A. Boyce; ** Belatum 
of the soil to water," by Profl John Murrish ; " A practical application 
of some of the lessons of the year," by 0. E. Warner; " What kind of 
wheat shall wo raise!" by J. W. Wood; " Original creation of the soil 
of Wisconsin, its past compared with its present condition ; means of 
improved future fertility," by H. A. Tenney : " What Wisconsin farm- 
ing demands of Wisconsin science," by Prof. T. O. Ghamberlin ; " Higher 
education on the progress of a State, or the people and their nniveruty," 
oy Prof. J. W. Hoyt ; " Grass is king," by Charles Seymour ; " Self- 
pniture," by H. C. Skavlem ; " Farm-banks, or little things on the farm, 
- L -I why some sell out and go West," by G^rge P. Peflfer ; " Success vi. 
allure in Wisconsin orcharding," by J. C. Plumb. Many of these papers 
^ntain fax^t^ 'md suggestions of deep interest to the fieuiners of the 
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